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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
compound that is useful as a base polymer for the 
subject material of high sensitivity and high resolution by 
specifying the recurring unit and the weight-average 
molecular weight. 

SOLUTION: The recurring units of formula I [Z is a two 
to hexa-functional 5-1 2C monocyclic hydrocarbon; R1 is 
a 1-8C straight-chain (un)substituted alkyl; R2 is a 
group unstable to acid; m is 0 or a positive integer; n is a 
positive integer where m+n<5; x is a positive integer; p1 
and p2 are each a positive number; q is 0 or a positive 
number where 0<p1/(p1+p2+q)<0.9, 0<p2/(p1+p2+q)<0.9, 
0<q/(p1+p2+q)<0.7, P 1+p2+q=1; 0-90 mol.% of H in the 
total H of COOH may be crosslinked intra- or 
intermolecularly with a crosslinking group bearing C-O-C 
linkage of formula II or formula III (R3 and R4 are each H; 
R5 is a 1-1 0C straight chain alkylene; d is 0-10; A is c- 
functional 1-50C alicyclic saturated hydrocarbon; B is - 
CO-0-; c is 2-8; c' is 1-7)] are included in this 

macromolecular compound and its weight-average molecular weight is adjusted to 1 ,000-50,000. 
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%«T#, TI2-fiftS; (2 a) Xte (2 b) T^Stl* 
C-0-C»*#r**«aSfi:J:-iT»^S«/Xtt 

[0 0 15] 
[ftl3] 



-CiO-R'h 0-A+0-(R s -0)d-C-}?- 

R 4 



(2 a) 



R« R 3 
I I 
-C-0-R s -B-A-E-B-R 8 -0-C^ ( 2 ,b ) 

R* R" 



(5£*. r 3 . R<\z*mM z ?x\tmm®.i~~8<D[g.m 
tt, »*M*xttiitt©7;u*;i'a*;j*?-. R 3 t 

R 3 , R 4 «^*IS:l~8(DiIJI*iiX«^l!£«icCD7;^L' 
>gS*-f. R 6 tt£t£& 1~1 0 WiSSIMKXtetflKtt 
©7;P=^U>S. dttOXttl~l 0©9ggcT<S5£. A 
tt. c 1-50 ©Mfrj&i fc L < ttjj&5§j£&?n 50 



HTfeiV^. BIJ-CO-O-, -NHCO-O-Xtt 
-NHCONH-*ft. cte2~8. c' tt 1 ~ 7 <D 
&&T<i5S. ) ] 



(8) 4*m§*F 1 0-324748 

13 14 
[0 0 1 6] li*S2 : TSE-ISS; (3) Tf^nsS * [0017] 



(COOR^n (COOH), 
(COOH) m 




R« (3) 
I 



-(SiOa,^ — (SiOa/^ -(SiOa/^ 
(5S4 1 . R', R 3 , m, n. x, pi, p 2, q IJ^n ( 2 a ' ' 1 ) X\t ( 2 b ' ' ' ) T*$n«M#ll 

^n±te<*:isi«OTici*^-r. ) 3i«2gB®oii5»^>''jD-Mb^#j. 

[0 0 18] BS*l|3 : — «St (2 a) Xt4 (2 b) T (0 0 1 9] 

ssn6c-o-cssm*«i*«. te-«5** ntis] 

R 3 R 3 

-CMO-R^O-A'[-0-(R 8 -0) <I -C^r- (2 a' ' ' ) 

R 4 R 4 



R 3 R 3 
I I 
-C-0-R B -B-A' t-B-R s -0-C^- 

R 4 R 4 

tt. ^ittXSSDtOT^+^SS/ft. Xtt. R'i 
R 4 ittaifc»ritl/T , bJ:<. »*»j*r*«^»ctt 
R 3 . R 4 »4«**l~8©H««X»4»tt«07;U*U 
>S$r*-T. R 5 f4s«3t» 1 ~ 1 OrojSfjtttXtetfl&Stt 
<D7)\s*U>m. dttOXttl ~5<Bfi8cT*-5. A' 
tt. c' * ffi©M?3fS» 1 ~ 2 0 ©fi^tR. ft-l&tKXteat 50 

tt<07Mi/>s, 7;u*;uHj-f;us, 7;u*;u^H 

7-OU*. £*.3fc&6~3 0(D7iJ-l/>S*fl. eta 

6©Ste^xnJlH : -£;fr£bT^T*>J;<. $£-£-©e3 

&M^K>i££t-5*&Jgi^©-g|W7.K&S. #;w#*-> 

JUS. 7^JUSXfi7ySl^tC«toTfSa$nTU>T* 
R 6 
I 

-C-OR 3 
I 

R 7 

-(CH^rC-OR 9 



(R 6 . R'(i7j<5!lM^Xt4^^ISl~8c75itSI«, 

1 8CD'\7 1 DllT$WLT ! b<t^ l{ffi©ESHfc7|c$?tg£* 
U R'tR', R 6 tR > X»4R , tR 8 <h«S«r^fiEL.T 
U>Tfc«k<. R c . R', R s «-?-n 

-en^jgssc i ~ i 8coiSM«x«^^w7^=r-u>s 

£tkT. R'te^3£3&4~2 0©3$R7;U*;US, #7 50 



(2b' ' ' ) 



-*><fcl^. Btt-CO-O-. -NHCO-O-Xli-N 
HCONH-SSt. c' ' «2~4. c' ' ' «1~ 
3©!gi|&T<fe£. ) 

[0 0 2 0] !S3jclg4 : R'tf. TiE-figjS; (4) Ttk 

snss, Tfe-flss; (5) T^$n*i, ;*&&4~ 
2 o © 3 *&7;u*;us> #7;u+jus©^^isdi i ~ 6 

© h 'J7;U+^->U^S2fc^Sj?»4~2 0©**V7 

;u*;us j: o Kins l mxa 2aJ^±ro»ra&-5tt* 

3(1. 2Xtt3e*©ili#^->'J:3->fl;£l&. 
[0 0 2 1] 
[ft 1 6 ] 



(4) 



(5) 



;u*;us©^3s&t!>< i~6rohu 7;u*;u-> u jus. 

Hig!c4~2 0<D**V7Jl,*JUmxte±.U-MjS; (4) 
T*$nsS€r7K-r. at40~6©ggcT&5. ) 
[0 0 2 2] ffijRms : TE-KSt (3 a) 

©-^©*&<j§C^ri<^^2£j£gKj;9$#e&£*i, 



( 

15 

k & \z «t o m <b ti z> c - o - c « z *r-r 5 temm \z «t -p 

(l) Kims*)!/*** 

(COOH)x 




R 1 



— (SiOa,^ (SiOa/ssh- 



) *$B8¥l 0-3 2 4 7 4 8 

* •»i&±<*c>¥)% o 8 o ^jux&TwWS- 

[0 0 2 3] 



(3 a) 



02q/ (p + q) 20. 6, p + q = 1 &m 
[0 0 2 4] m#m6 : Tf2-fl£5t (3 b) TSSns 

Rx (COOR 2 ),, 





(COOH) m 
— (SO****- — (SiOa, 2 >pT- 



# e> n * c - o - c s s-wr s asiss »c i o t»^s 

tO^W-«36*SC (3 a) 

5 f2«£>iSSHF-> U a - Xt&Vo. 
[0 0 2 5] 
Mtl 8] 



R 1 
I 

— <SiO a , 2 h- 



(3 b) 



R©'>&< t>b 1 ^tt*J^ + y)HT*5, R'ttS 
StSc 1 ~ 8 eftflMK. »K«X«IS«ro#BlftXttBtS 
7 ;KJl/«Xli7 )Wr=.)V&. R 2 t±K^S^S^* 
-T. xtaiEO^mT^-S. m' ttO XtiiECOMI&T* 
0, n* HjE©fi»T*t3. m' +n' 2 5 £ii5&JS-f 5 
»Tab-5. p3ttiEa. p 4 o XfilEa, qfioxii 

IEaT&0. 0<p3/ (p3 + p4 + q) 20. 8. 
0^q/ (p3 + p4 + q) 20. 6. 0. 42 (p 3 
+ P4) / (p 3 + p 4 + q) 2 1. p3 + p4 + q = 
lS*ST5ftT»*. ) * 
Rx (COOR 2 )* 




(^(COOH) m . 

— (SiCWjar — (SiO*^ — (SiO V8 )p33 — (SiOs/ah- 




★ [0026] mxm7 Tte-^s: (3 c) Tf^ns 

IB— »S (2 a) X« (2b) TSSn5C-0-CI 

St (3 a) ic^&^tf+vjpg^tero^o^;^ 
&jg;L8 0^;i/9gmT©S«^T»-5Wl*S6ffie©iS» 

[0 0 2 7] 
Mb 1 9 1 
(COOH)* 



(3 c) 



[ (5tf. RIJ*J^+y^SxacOOR ! £St 
*t, RCD^/c£< tfe 1 ^«*;WjH+->;i/STfe-5. R l 
1 ~ 8 OBKtt. #«#XttlR#©#fiiftXtt 

c-T. p3 1teIE»« p3 2, p4. qlJOXtt 
lEaTfeO. 0 <p 3 1 / (p 3 1 + p 3 2 + p 4 + 
q)20. 8. 0 2 p 4/ (p 3 1 + p 3 2 + p 4 + 
q) 20. 8. 02q/ (p 3 1 + p 3 2 + p 4 + q) 



20. 6. 0. 4 2 (p 3 1 + p 3 2 + p 4) / (p 3 
1 + p 3 2 + p 4 + q) 2 1 . p31 + p32 + p4 + 
q=lSMt5!ISTS5. x W:lE©l£3&T*-5. m' 
teOXfilEroeaT&D. n* &IE<0§iaT<& 9 , m* 
+ n* 2 5 t«JE-r*»T*«. ) 

[0 0 2 8] 

Hfc 2 0 ] 



(10) 



17 



R 3 



R 3 



-C-iO-Wh 0-A-eO-<R 5 -0) d -CHr- 
R 4 R 4 
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(2 a) 



R 3 R 3 
I I 
-C-0-R 6 -B-A+B-R 6 -0-C-fc^ 

R 4 R 4 



(2 b) 



r 3 . R 4 «^^ss:i~8©iiiittx«»iS^W7;^u- 

>SSr*-To R 5 ttfltftft 1-10 ©!B««Xtt#tttt 
CD7;l/+U>«. dttOXttl~l 0fflI»T<65. A 

a. c m<D^mm. 1 - 5 0 rosins t> u < ttiBaaffiiD 

R 3 R 3 
I 

-CMO-R 5 )* 0- A* [-0-0^-0)0-0^ 

R 4 



R 4 



l>T*><fc^o Bli-CO-O-, -NHCO.-O-Xtt 
-NHCONH-Jft. cfi2~8. c' tt 1 ~ 7 CD 
) ] 

[0 0 2 9] 11*118 : — «JC (2 a) Xte (2 b) 7? 
* tS ft 5 C - O - C £ ft#-f « *t. ; TI2-ffl;SC 



(2 a* * ' ) Xtt (2 b' ' 

[0 0 3 0] 
[ft2 1] 

.. (2 a' 



) T^2ft-5lf*^7 



R 3 R 3 
-C-0-R s -B-A' [-B-R 5 -0-C^- 
R 4 R 4 

(5£<K R 3 > R« te**!?^ Xtt&J&R 1 - 8 <DW.m 
tt. »«*Xtta«©7^*M«fT. Xtt, R 3 t 

R 3 , R*itBixtki-~8<DWBiVtx\t»i&&<D7)V*i' 
>g£^-r. r 5 teg?3t& i~io <Dmmwx\zftt&&; 

a. c* ' momn®. 1 - 2 0 oemk. tfi&ttxte^ 

#.G>T)V*V>m. T)V^r)V h 'J-f )US. TJU+^T 1 h 
^*»6~3 0COT»J-U>S*^L, Cft 

R 8 

I 

-C-OR" 

I 

R 7 



40 



(2 b' 



fc<=k^. Btt-CO-O-. -NHCO-O-Xli-N 
HCONH-Sit, c' ' «2.~4. c' ' ' tt 1 - 
3©S»T2&*..) 

[0 0 3 1] If*^9 : R=#, TIB-flS^ (4) Tm 
SftSS. TI2-®;^ (5) -C7K$ftSS> j^3t&4~ 

CO h- UTJI/=^;P->'J)1/SR^5!ISC4~2 OCO^"+V7 

31 8 IBKOW^ -> 'J 3 — >{t£#». : 
[0 0 3 2] 
Ht2 2] 



(4) 



-(CH^rC-OR 9 



(5) 



. - 19 

(r 6 » Rnt7)<.mm?x\,*fc%®.i~8<Dmmvi. 

«feb< li8H*©7JU*.0<g£*U R"I4^SSC1~ 
l 8©^xni^£WLTfcJ:m<ffi©^{b7jofcg£75 
U R" <h R 7 . R 6 <bR ! Xl4R' tR" <hf4Sl£:fl5J5£bT 
l>Tfc«fc<. m&Ml$.-rz>®-&> R«, R'> R'lith 

*-*n^&&i~i 8©it«ttxtt»««©7;w*U'>» 

^^jua©^**^ i ~ 6 © h 'j 7)v*)v s sv )vm, m. 
m».4~2 o(D**vT)v*)v&y.\-$.±&-m#. (4) 

t 0 0 3 3 ] m?m 10: 
(A) 

(b) s<-zmm£VTimmi7bm9<D^-rtxfrim 
(C) br^m 

[0 0 3 4] Hz&gl 1 : HlC (D) «ffMfflM«;E 

a>y^ Km. 

[0 0 3 5] 1 2 : IC, <E) 

E^ufcitswat-rsBi**! oxtti iE«©Yb 

[0 0 3 6] 81*351 3 (F) :»ffil:sC 

-COOHTS$n^i£tt Sfl^WtE^LfcHt 
«rW«fT*«l*5ll 0 75S1 2CDHfn*UiSEl(rj 
fb^ii^^-x^W-vT. htttt. 

[0 0 3 7] IS*S14:5I:, (G) : 7-fe3 1 L'>7 
Jlo-jWM*tt«Edlsfc£&*4*tt&-f-«ll:#gil 0 
755' 1 3©lr»m*>miB«©flS*Jt«*yfiU5?^ h 

[0 0 3 8] NMHI 1 5 : 

( i ) ffi&m iomi4 ©urna* i iilSK©lb#ti 

i) ^M-tfJPSRfiia^. 7^ h-7X^Sr^bTiSS3 0 

iit. (i i n ascjECTttiMaaLfctt. a* 

[0 0 3 9] W&. #SSBJ3#<=>te. »M¥6- 118 6 

(COOR^n (COOH), 

Z-(COOH) m z R' 
I I I 

— (SiOa^ — (SKWh- — (Sii 



(11) #Bfl¥l 0-324748 

a? 

->'J □->ft^«tbT»4. «fW5 - 3 2 3 6 1 1G 

?->u u->fc&m<mife>tiz&. ^©^^ffi©<fc 
•5t**m^*^rufc#u •>n*-y->o^*u;M*© 

f0#;U#>&© affile ttJraEJ£j&<£i;. wsstixus 

[0 0 4 0] C©±5aW»^b^46t»UT. ±5BU 

ft frit* ->;U*©— WtK^SfcJtS £i|£A $ 1*fc*$Hf- 
->U 3-Mt^«4fflV»ftl/yx MsMsfte, 2 2 0 nm 
J»T©fi**#fc#LTt>aWtt*«*<. Cti6B3t3t 

ofcfc©-ca&-5. 

[0041] *;^*->;vSi7;i/im;ux-T- 

©E«fcJ:-3T»6n*C-0-C**#-j-*SlR«Sfc 
J: ^ T»?rt»tf /Xf4»f tfcSS^f •> U 

P-Mb^Srffll^fcU'v'X htttttt, 4>3©&ffiTffi 
fl?lfill:tt£fiSU *>-33B«CJ;«>^^a©*i*fC«t-3 

«»©»«**£ U*©T. # >J -7-©^ft*i/jN$ < fc 

CitfWC. 

*Bli*JB^«9l*»3l©IB]jSfc*l>3a:^Ct39» 
6, r\9 — >©Tftt<W». /t*— >©Mfl)3>ha- 

[0 0 4 2] *»WK-3#!EK»l0fcBlWr* 
i. *«H©««»#^->U:i->flS^i*tt, TI2-$: 

st (i) ■r*t>sn*i»o«niiffis«r'r**» ; f ->'j 

40 3->fb&$>T&-5. 
[0 0 4 3] 
[ft 2 3] 



(1) 



< l2£a^M{b*SSXtiftMiR£fiUbi(&S. R'li gfcSU mttOXf±iE©Sft. n(iiE©SSt (1«± 
j^fdSfc 1 ~ 8 ©iSMtt. »lK«XttSatt©*S«iX«e 50 ©ffft) T*0. m+n^5*lSt5tT*5. x« 



(12) 
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Pi. p2ttIE*. q«0XttjE»T 
0<pl / (pl + p2+q) ^0, 9, 0<p 
2/ (pl + p2+q) ^0. 9, O^q/ (pl + p 
2 + q) ^0. 7, p l+p2+q=l£p£T£&T 

&<5o ) 

[0 0 44] ZLZLT?, 2B2tf-6lif^$»5-12 

;i/S, p/\^it> h u-r jus, ->^D^\y^>KU 
(COOROn (COOH) x 



10 



h'Jy^D [5, 2, 1, 0 2 - 6 ] x*>^-f;US, 7 
b U-f h'JyJP [5, 2, 1, 0 

2 6 ] T r *> h U-f ;US, MJv^P [5, 2, 1, 0 
2 - 6 ] ^*>^^U>v-T ;PS, MJyyP [5, 2, 

i, o 2 ' 6 ] ^*>;*^u> Mj<;ua^#^tf en 
[0 0 4 5] nm\z\z, Tie-s^ (3) Transit 

[0 0 4 6] 
Ht2 4] 




(^(COOH) m ri 



(3) 



R 1 , R 2 , m, n, x, pi, p2, q 

[0047] ^zit, R^mm^i^scomm^ # 

Tte, x^;us, 7a¥)\,&, -rv:/Pt?;i/ 

n-T/^^S, <V^;H, ter t-^W 

S/^PA.^ir-JI/S^^^j^T^^o Ii7;^MX 

yS, ~hPg> S*Sl-507J^ + yl§Tli 

0. 1-3, ftiZ1^2tfft£L^ 0 ±fB:£ (1) 

Pi, p2teIEgt qteOXtelE&T&O, pl + 

p2 + q=l«£t§Sm itpL p2, q 

tt. Oft -&#5<7) P 1 (7)^0 p2MD 

qO^05IL¥fi(7)lt^^^Tt)<DT^^ 
0^q/ (p]+p2 + q) ^0. 7, 4ft;: 0^q 

/ (pl+p2 + q) ^0. 0. 7 &M^Z> 

R B 

I 

-C-OR 8 



V-i bT«^F3S^T$)-2>o q/ (pl+p2 + 

q) ^iST^^<h»^tt^fgT-r^>*^^^^o 
0<pl/ (pl + p2+q) ^0. 9, <£9if?£L< 
teO. 3<pl/ (pl+p2 + q) ^0. 8-, 0<p 
2/ (pl+p2 + q) ^0. 9, ck0ffl);U<kt0. 
2<P2/ (Pl+p2+q) ^0. 7T$)§o pi** 

tfPtfclg -yj, 0. 9£jgA*£:r;l/ 

m7m&<}>te<t<z%rz&{z&&t<D&mm*'£zm 

[0 0 4 8] Rtvmyf&femtLTl*. m«M7£2ft 
*3McTf2-®j£ (4) T^^n*«, TI2— f®j£ 
(5) T^^n^S, MSS&4-2 0<D 3ffiT;i/*;U 

;uss^^iS4-2 o^^+yy^^^Sckos^n 

* lffi3l«2ffiJ^±OST$)*C:<h*W^L^o 
40 [0 0 4 9] 
[ft 2 5 ] 



(4) 



-(CH^C-OR 9 



(5) 



(13) 

• " 23 

[0 0 5 0] SSf 3 . R«. R'(i*5gll^X«iK#Scl ~ 
8. »£L<tel~6, M»I»^b<(il ~5<Diim 

1~18, »SKiii~io, Si;ifSKBi~8 

©&*K^3?©'\T-aBl ; P£?rLT^TfcJ:l> 1 ffi©jg? 
fczKSfcSSr^U R'tR', R 6 1 R 8 . R'iR'tBl 
£^»SLTt><fc<. ^^^fiK-r*^JC«R 6 . R'. R 

• ji-tn^nftsUR i ~ i 8, »$i<tti~io, s 

C» S L < (4 1 ~ 8 (Dm.mW.JU$ttfctt.<D7 )l* U>S 
£7*-r„ R*aS*R4-v2 0, !?SL<1±4~1 5. i0 
HtCiff* b<«4~l 0CD3^7;U+^a. &7)V*)\> 

gtf^ti^nizmnk i~6omj 7 ju*;u -> >j )v&. m. 

»4~20> fftL<(i4~15, 5E(C#£L<te4 

~ i o©^-+v7;u^^S3z.tt±iE-ss^: (4) t^s 

[0 0 5 1] R 6 , R' ■©&*»! ~8 ©£«*£. 
Xttl*tt©7JM i ;l'»£LTtt. R«TBiWUfc«b©t 

[0 0 5 2] R'tLTti. gfftt. tfflfcttXteSttt© 

fcEC^tfzK&ata&sftfco. 2A©***?**** 
n 5 <fc o tj. 7 )V* ;ua^©a &m tfs n <t **r if -5 . 

[0 0 5 3] 
lit 2 6 ] 

-(CH^OH 50 
-(CH^CKCHaJaCHa 




CH 2 OH 



-(CH 2 ) 8 0(CH 2 ) 2 OH 
-(CHaJ.OH 



-CHe 




[0 0 5 4] Sfc. R 9 ©^3SS4~2 0©3«7^+ 
;Ua<hLTte. ter-t-7"f;H, 1->^JU->^D 
^+->;U», 2- (2-*?JM 7^T>3^a. te 

[0 0 5 5] S7;i>^;US©^jflR^ 1 ~ 6 © h u 7;u 
*Jk>'J;Hi LTB, MJ*3MU->'JJUa, h'JXf- 50 



!f#§8¥l 0-324748 

24 

JUv-'J^fi. i?/^- t e r t --f^-JV^ifimii 
ft, ^5ggc4~2 0©*+V7;l/+;Ua<i:LT«< 3- 
**V->47D'S*->^*. TIBStT^ftSa^rt^tf 

ens, 

[0 0 5 6] 
[<t2 7] 

[ 0 0 5 7] ±E* (4) T«a*l*ifc*3fcje»il, 

t, A*w»ctt, WAtf 1 h=^>x^;i/g, i -x 

h + W**. l-n-yo^yi^i, 1 
yyn^^^x^Jl/S. + l 

1 - t e r t h + '>X5";PS, 1-ter t- 

1 - y^D^i/D + yl^S, ^h^^yntT;!/ 

Xh + y^P^H, 1 h*v- 1 
X^;i/S. l-Xh + y-l-^fJl/-XWl§C!)S 

r h 7 1 k d tf 7x^©s«7t^-^s^ 

rt**WT&*U fflKiiXh + yX^S, ^h^v-x 

(5) coiT^atbT, MSt ert-^Ft 
^*;UtRx;U3I. t e r t - 7 V^risio fr-fc-JV 

t e r t-7$n + y^;^x^a, t e r t -7 
^ u*i/ji 1-xh + yXh^y* 

;l^x;M^;US, 2-fh7tFae7xmy^ 
)V#~)V*?-)Vm, 2-fh7tFD77XjWy* 

[ 0 0 5 8] &rz, ±fB-^SS: (1) JC&^T, ^<a# 
;u#* fy;i/S^*^®^^o o *)v% 9 o 

^^Klil-eO^^-Sa (2 a) Xte (2 

b) T^£tt5c-o-cs£WT£^fggiCckoT# 
[0059] £<D*««***-*»#^b&toKov>T 

tt. TtS-^iC (3 a) TSSn*lt9fiLl|iffi*#-r 

y>{k7;i/^;i/x-?;Mfc^*toR«fcj;o#6n^ 
c - o - ca**r*««at ctox^ rt2fc^/x»4 

(1) K:*5W-**^#*5/^a^«e(Z)¥^0 

[0 0 6 0] 



[ft 2 8 ] 




— (SiOvfo (SiO^ah- 



(14) 
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(3 a) 



JUSSr^-T. x «IE©&3&-e&£,> p; qtelEgcT* i0 
9, O^q/ (p + q) ^0. 6. p + Q=l«St 
5ST*5. ) 

[0 0 6 1] ±fE5£ (3 a) Kfcl^T. p. q teZE&Tr 
£9, p + q = 1 £S&J£-r*»T»*. SP-fe, p, q 

¥tt©Jt*45«-*-fc©-ra**«. O^q/ (p + q) ^ 
0. 6. «f£. OSq/ (p + q) £0. 5t<65Ct 
£©«£q/ (p + q) £0. 6£jg*.3 

LTteTFigST&^o q/ (p + q) 20 

<ttq/ (P + q) ttO. 26t±-r»6dt*«#Sa-C** 

Rx (COOR 2 )* 
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^— h<Z>Xg#. i-y^Uy- 1 , 5-y-fVy7t- 
k o-MJI/> iM V ->7 f- , tf'J^l^tf'J 
7irMVy7t-h, / s*-9-*? 1 W>SH' V ->7t 



(V) 

- ht h , J^5 1 D-;U7 , D/t>(JDf^Safl: < ^\*+M?k 
>^Vy7t-h t/K t C0#*D#. * > V > SM V -> 

-f Vy7t- hSI^Sr^tf -5 d <t^T#-S>. ± 

HS-f V ->7±- hg$W{b^5<hett7K&^W7;k*x 
;i/x-^;Mb£%£ r <t ic j; o*i«{c7;u 

^x;kx-^;uS£j$o«'*w{b^%rt*T£.5,, cico± 
•5 7i(b#-!i/<i: bTWTOiC (I I — 1) ~ (I I — 1 

[0 110] 
Hb4 9] 



(29) 
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CH 2 =CHOCH 2 CH 2 OOCNH-«' >-NHCOOCH 2 CH 2 OCH=CH 2 (H-l) 



CH 2 =CHOCH 2 CH 2 OOCNH N / NHCOOCH £ CH 2 OCH=CH 2 




Cn-2) 



CH2=CHOCH2CH 2 OOCNH- 




NHCOOCHjCH 2 OCH=CH 2 



(n-3) 



CH 2 =CHOCH 2 CH z NHCm-<f^VNHCNHCHeCH 2 OCH=CH s ( H - 4) 

4 o " 



CH^CHOClkCHsOOCNH 



CHa 




NHCOOCH 2 CH*OCH=CH 2 
CH 3 Cn-5) 



ch^choch^ooc: 



CF 3 




CF 3 



-NHC00CH 2 CH 2 0CH=CH 2 

(n-6) 



CH^CHOCHjCH^OCNH 




» ^\V-NHCOOCH 3 CH 2 OCH=CH 2 

Q (n-7) 



CHa 



CH 2 =CHOCH2CH 2 NHC: 




NHCNHCH 2 CH 2 OCH=CH, 



[0 111] 



Mb 5 0] 
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CH 2 =CHOCH 2 OOCNH 



CH3 




CH S 
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58 



NHCOOCH 2 OCH=CH 2 (n-9) 



CH 2 =CHOCH 2 NHCNH 



CH3 




NHCNHCH,OCH=CH 2 (H — 10) 

en A 



CH 2 =CH0CH J CH 2 O0 




CH 3 




[0 112] ±ESB 1 *SI:fe^T(i> mjUtt (3 

a) ow»^->ija->fl:***#*«^. nmw-tzft 

000-50, 0 O0T*O, ff$L<ttT 
iB-$:5$ (3' ) -e7ji2tiz>mft : ?ik'&®i<D 

JHroit;UC»L-Tp3 HEJk©-*« (I) , (I 

i) T^£n5T;i^x;i/x— -rJMfc p 4 1 + * 

(COOH), 




"■^Si0a/a)i)ai^P4J+p*2*-paz 



NHCOOCHsCHjiOCI^CH* 

(n-ii) 



*p4 2€M-« (4 a) 
tT. «AtfTE-8S (3a'-l). (3a' - 
2) TS£ft5ia5#^t£^£»-5C£#T#5. 
[0 113] 
Hfc 5 1 ] 



(3* ) 



[0114] CdT, R 1 , x, p 3 K p41, p4 K [ 0 1 1 5 ] 
2. p32, Qf±±IBi|SHicC)«ft*^:L-, p3 1+p [ft 5 2 ] 

41+p42 + p32+q=lTfc5. - 

— (SiOartfcsr- — fSiQuifana — (SiO^dtes— — iSSOsfc— 

ft 1 



c=o 



4 



OO 

0 



(^^-(COOH>„, 



1 

R^-C-R 7 
I 

OR? 



OR* 
I 

R°-C-R 7 

A 

c=o 



— fliO^; 



[COOH^ 



(COOH), 



(COOH), 



0 



(3a' - 1) 



— <SiCWai— — (SiO«fep«a (SiO^itea— — (SiO^fe— 



[0 116] 



Mt5 3] 
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Q QHcoohx. Q 

c=o \>o (boom. 

Ro-C-R* 



4 
A 



* OR 8 /* 



(3a 1 -2) 



C=0 
— (SiOj^ar- 

±l2^;(Ci5^TQ. m* , n' Xtf-tcoteOfSF-ffttiK 
[0 117] SlO^ffifC^^T. LTte, 

[oi is] »isroitLTit mm. 
^-d^^>x;1/*>k. p - wux>x;u*>&, ^ 

3— /SsS (i' ) T^$n-&ii!^^fb'&iKi(o*;i/#^v- 

[0 119] SlSia^t LTii- 2 0~1 0 0"C. 
KttO-veOtTiO, 5^r=1tttli0. 2~1 

oon^ »*l<«o. 5~2 0P#r^-e*^. 



[0 12 0] ±8BEfSS¥BH3-rc-gLTfT5«^ 
-J&sS (I) Xte (I I) T*£tt-57;i''Sr;=JUX--r 

a? jMk^t— (4 a) -CTFZtizik&yo&muQ-fz 
mmt&izEuzznte^ff* wmz-tet^, (4 a) 

5 n*{b6* £Ss;bn L v Jiff Ufc^tC-®S 

(I) Xte (II) T7F^nS7JUirx;i/X-^JHt^ 

**«ip-r*©*»»*i/V». (i) xtt 

(in •^7n^n^T)VT-)vx.-7-Mt^mt-m^, 

(4 a) rS^*fl2*tt*WI*fc«iDLfc0, — *5S 
(I) Xtt (I I) T^n^TJU^XJUX-^JMbir 
tt6jtete«inL&«£K:tt. -fKit (I) Xtt (I I) 
■e7RStlS7^yxj!/X-5 i )Hfc-&%<OSfS^(D— 

[0121] 
[ft 5 4] 



(32) 
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(COOH), 



— (SiOy 2 )prfpr- — (SiOs/2)5r- 
R 4 

A-fO-<R 6 -(^C-R 3 L 
I 

Z 
R 4 

A-eB-R B -0-C-R 3 ) c 
Z 

R 7 
I 

R te -CH,-C-OR 8 
I 

Z 

(5£tK R 1 . R 3 ~R 5 , R 6 * , R 7 , R«, pi. p 
2. q. x, A. B, c, d»-€-n-€ t n±Et|^«i©jS 
"*£t*U Z«ADy>If (C 1, BrXBI) 
5. ) 

[0122] ±125$; (VI), (VII) ©fc£- 

(4b) ±C5t (I) . (II)© 

(4 a) ©{fctetttatft**, 

[0 12 3] ±fEIS2#&«. (3 a) ©i«5# 

0 0 0~5 0 0, 0 0 0©±fB-^2C (3" ) T^^n 

sift Oil bJHtt*#-r*!is»^t^tt©7x y 

j^*->M© i t;n:^LTp 3 1 + p4 
1^0>— «SC (VI) Xtt (VI I) Ttf^JI-SAD 

V >{t7A*F-)\,x.~-7-JWt&*sx.zfi> 4 i ^ejkb— »se 

(4 b) T^^n^fb^SrM^^itT. fi»JA«±i2iC 
(3a' - 1 ) , (3a* - 2) X'^n^M^it^ 

[0 1 2 4] ±«E«it*tttt, fc*Jlr»Ttt*©# 



(VI) 



(V I I) 



(4b) 



[0 12 5] fi«iLT(l hUlf;P7 5>, 

56? <. -€-©«[fflfittsi^r*— fisa: (i 1 ) -r^sn-siis 
ft=f-fc-£®<r>i3 )\,m<o i ^;wc*t it l ^e;msf 

[0 12 6] KJCfigtLTte- 50~100t, 
1/<I40~6 0CT*D. SJWHItLTttO. 5~1 
0 0 BIB. ffiL<Bl~2 0 

[0 12 7] fc*3, ±jSLfc < k'5tC. 5fc (1 ' ) 

fcj£ (4 a) Xtt (4 b) ©{ls£»*:gJfc;£ttT, f*£ 

nfc»Tftft»s#-r«'ftd*. «*.htfie5£ (3d) 
(i). (ii)*wi(vi), (vii) t§^n 

[0 12 8] 
[fli 5 5 ] 



(33) 



10-324748 



63 



64 




(COOH). 



(3d) 



gc Warega (SOwfc— 

tfSOa' -1), (3a' -2) T^£n-£<k5& »**E£«£-a:T. *SC (3b' -1) . (3 

fcft^t&mz. !^WizmCX7C<D-^ (3* ) 20 b* -2) ■vmztizinttTit'SQo&mzcttf-eg 

p4 2 =E)VOi—Ekm.'Jy )V*Mt<£®. T)\,l*=sti)\, [0 13 0] 

#=*7A*AA5'f h'^«rS^;$-&T— »5fc (5) T Ift5 6] 

— (SiOrfssi- — (SiO*An— — (SiO«teff— — (SiO^g- 

(^-(COOHX,, 

r 



— (SiOarfhsT 



(COOH), 



— <SiO*sfc— 



I 

OR* 



4 
A 



OR" 
I 



oo 

0 



OR" 

(Ah,). 

A 

i=o 



(3b' - 1) 



A 

A-o 



0 



(COOH), 



R 1 

■<iiOa*fc— 



[0 13 1] 



— (SiOarf^Esr- 

it 

c=o 



A 
A 



(^J-(COOH> ri 

oo 

A . 



I 

RMT-R 7 
I 

OR* 



it 

OO 

A 

Ar- 



(COOHX* 



— {SiO,£sr- 
^OOH) m 



(SiOaSJS 

R. 



(3b* -2) 



OO 
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[0132] ±esc (5) <om^^&<Dmx^m\t. 

[0133] RJS»»tLTtt. 7-fehxMJJk 7-fe 

[0 1 3 4] MiLTIl h'JX?JU75>. tf'Ji? 
>. -f5^V-;k SM y;/DtDU7SX g?K*'J^ 
AWSK, -?-©ffifflfttt7co-fiS:^; (i* ) 

[0 13 5] SJC&ia^iLTtt0~l OOt, »iL< 
IJ0~6 0tTS5„ SjC^tbtltO. 2~10 0 
9$ffl. ff$l<ttl~10^ffflTS5. 

[0 13 6] =«K^7;W*JKt^*tLTf4n««S? 
- t e r t t e r t - 7S;W 

mifbtl* 7 )\>n**s1] )],■$- )V7 ;Mr)lyN5--f K<tU 
Ttt t e r t -y h-^^*JU^-;i/^^;i/^D^'f H. 
t e r t -75 D^^MrjMWn^-f h\ t 
e r t-^h*y*M-;Mf;^D7-f H, ter 
t - 7h*y*W-;H^^P7^ HOW* If 6 

n. h u 7;u^;p->'jji/y\7-r KtLtiihu^f^y 

)V- t e r t -y^JVvUJl'^ D7-f K3?#agtf6n 
•5. 

[0 13 7] ±EJSlXttJS2©;irj£K:J;0»& 
nfc-«5£ (3a' -1), (3a' - 2) TsRSna 
%^=t{C^m\Z. iBKfcfcSTTnro-iRst (3' ) Ttk 



5fi 



*p4 2t)KD3il87>lU+;Wt;S'J. ■** > J7)\>*)\,K.%® 
£KJS £ -&T 3 HS7 )V*MtX\*** V 7)V*Mf?Z> 

[0 13 8] ±fH^tel±. S«E*tC*3HTKO#«ETT 

A7 5 H. y^f^7i:h7S K, xh^kFay? 

[0 1 3 9] LTtt. gtS?. MJ7* 

10 JrnM.?>7.)[s*>m. p- h;ux>;?ju*>St, j*^ 

WSK, ^<Dffifflft«7cOT-^iC (1* ) "Ctf£ 

1~1 0 ; EJl'%T»*C:<t**Jf*b^. 
[0 14 0] JgJ&fi&t LIU- 20-lOOt, if* 
L<f40~6 OtTSO, SJ&fcSfffitLTtiO. 2~1 
0 O&iffl, b<«0. 5~2 0 Iff Hi]T?$> -5. 

[0141] 3SR7;^;Kl2»JtbTfi-f yy>>, 2 
-*f i -t*t->. 2-/f;b-2-yf>W 

a7 tf&ft. V 7 WMt^i LTIJ o - 7 >yi 'J 
#7?h>. 2->^D^t>-l-^>, 5. 6- 

t: K D - 2 H - tf 7 > - 2 - * > « If ft % . 
[0 1 4 2] &4s. (3 a ' - 1) . (3a' - 

2) T*3n**#^fc^«s«ftirj'ettttTiB-« 

^ (3c' -1) X\t (3c' -2) T^^tl-SJ^OjI 
b*tt**T**#^{b**fc-*5£ (5) 

3i57;p^;i/S, h U7^+;u->u;us. 

(4) T^^tl^K^F^SSrSA-riciifcT^S. 
5<7 [ 0 1 4 3 ] 
[ft5 8] 



— (SiQvAsi— — (Si( ^cgasa 
^"^=0 <Loh), 



— (SiOwsfc— 



4 

A 



(3c* - 1) 



[0 14 4] 



0 0 



(COOH), 
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,1, 



(35) 



— (SiOwfc— 
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I 

Q 



<3c' -2) 



0 



— (SiCWai— 

[0 14 5] *»SO!B5»^ft^«»:4sir>T. R 2 1 
£zKltS 1 =EMZM LTP41 *)V<DM^&mm&±& 

^ -5 * 2 «X WjIJ:^ -5 l&fE 0 JI L T 

[0 14 6] *i8WOW»^5/'j3->Yb*»tt» 
Jfiffi^^U^T. h#»©^-X#U V-£LT**»Tr 

• (A) 

(B) ^-X»JBtUT±IH»»^->'J=i->flS*» 

(C) KIS^JW 

(D) fgffmffm 5(7 

(e) «stt<c«« 

(o 7^v>T)v^-)vmmw 
[0147] *»9i-cttflian* (A) i&ftv) 

#®®MiiLT\z. m&±m* s<-zmm. mmumm 

u^y-jk 3 3 h + v-y^v-jk 40 

1 h*S"- 2 -yo/ty-iK 1 -Ih + ->-2 - 
-T-ik •7 r DhfU>^'j3-Jl/*yx^l/X— rJk x 



x^;kx— f^Jtr- K 



yptrk>^U n-)l^/ 
7 p Dtru->yu zi-.>k&/ 
?LKx?-;k tf;nf>»x 

3 - Ih + i/^D et>SJXf)K Bltert-^f 
;k 7a¥*>m t e r t -^;k ^DtU>y'j3 
-JU-ty - t e r t -y^^kx— rJkT-fe'T— h^O 

x^^wswmstf en, rnewiasr^sfiTX{i2ffi 

^•a^x^u^yu n— ;kv?^5=-;kx— r-;k^> i -x h 
■smmmi * u < $ n a . 

[0 14 8] #«Sg#J<D&fflfite. (B) fiStf©-^-* 
WJfil 0 OgB («S«5. £ITBI«) C)SIT2 0 0~ 

1, 0 0 0$B. #IC4 0 0 ~8 0 0gB#$?3g-C&-5. 

(C) LTtt, 
(DTI3- «5S ( 6 a - 1 ) . (6a-2) XB(6b) 

©TIB-^ (7) <D*J7V**>&m#* 
OTiB-flSS (8) ©4?'J 
®TI5-)i!SS: (9) <D\£ZZ)W>nm#. 
©Tffi-ttSC (10) ON-kKD + WSHft^ 
7Jk*>S?x;*xJk 

@$>*;k*>BSiSM*:. 

[0 14 9] 
Hfc6 0] 
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R 30b 

R MB -S t -R 30c 
K- 



K 

r 30 -, R 30b , R 3ttt ^nfn^si-i 

nT^^TfccfcVi. Sfe, R 30b £R 30c tttaSJgJSELT 

t><k<, att»j«r*«^^tt, R 3ob > R 3oc ^n^- 

[0 1 5 0] _tf2R 30 », R 3 °<\ R 30c «Sl^C|p|— T 

»ott)Ra-3T^Tt)ck<, ft#Wi:tt7;wi/St 
LT, *5F;Ug, X3^g> ^DWH» -fV^DKA 
S> n-^;WS, sec-^JH, tert-?f 

;us, ^>5=-;us> ^\+->;us, Jrz^fr 

tt, fcf-;HS, 7'J^S, yn^-;us, y*:rx;ua, 

>f^-2-t+yx^H, 2 - v^n^\^f>;u- 2 
-t+vxf^s, 2- (4-^5 1 ;p^^o^->;i/) 
- 2 - t+vxf;n§©2-7;^- 2 -t+yi 

I I 

R 33a -S + -R 32 -S + -R 33b 
K" K" 

r 3i v R 3, M^n-en^»i-8cDEis 

»tt*Xtt«*©7^=lFU>ai, R 33 -, 

R 3 3 b tt-tn-ffta** 3 - 7 2 - y7*+;« 

[0 15 2] ±CR'". R 31b ^LT^ft:Mfr(4, 

jus, x^;ua. ^Dejn, <yype;n, n-y 

?;US, sec -^^Jim. t e r t -y^I/S, ^> 

^;ua, '\*->;i/S, *^?-;i/S, x^o 

^>^ji/8, x^p's+xjug, d/d tr;u/^;u , 



(36) 10-324748 

(6a-l) 



(6 a-2) 

h + x7xXjl/S» p- t e r t -yh + '/7xXJl/ 
J0 S> m- ter t -^h + *>7xx;H*0)7^3 + y 
7xXJUS, 2 - jX^JUy'xrjUg, 3 -^fJl/7xZ 
;US> 4-^fJl^7x-;l/S, X^JI^xrjUfi, 4 - 
t e r t -^Jl/7xXJH, 4-yW7xXJ^; 

y^f^7xzjmKD7K;P7xi:j« 1 
y^ug* xfj^7fji/S§^7ji/+ii/t7^s, 

J* h^x^y^JUg, Xh + yt7fM^7;i/3 + 
->t7WH, x*^;U:*-7?MUg, yx?j^7^ 
••oyy^+JkJ-r^Mk h*x;h7^;!,g, 

+ V7M;HtLTIt 2- (7xXJW -2-** 

yx^;i,g, 2- (i-:*-7^;u) -2-t*yxw 
2- (2-^-7?;W -2-t+VXf;H«<D2 
-7U-^-2 -t*yx^s«^«tf6n5o k- 

:t>^OA^-r H-f*>, 1, l, 1- 

h'j7jbtDx^>xM*-h, y^-7;i/^-D^> 

XM^- M?07WP7;W^M^- hx 
30 K "<>1? >X;V**— K 4 - yJU^-D^O-tf > 

x;i/**-K 1, 2, 3, 4, 5-^>^^ju^n^ 
>-fef>;*;i/**- h«07U-MM*- K *xU 
-K 7^ >x;^^- h§07M;^ii/^>- 

[0 15 1] 

Ute 1] 

(6 b) 

g, 4 -*^;i/x^ p^*x;ug, x^p^+xju*^ 

^aMfrt^tf&ft*. R 32 d:LTH *^U>m. X^ 
U>g, ynei/>S, y^Uxg, ^>5PU>g, ^ 
*xU>g, ^y^l/xg, ^y^UVg, / "l/> 
g, 1, 4-y^D^y|/>S, 1, 2-x^P'\ + 
x!/>g, 1, 3-y^7P^>5 1 l/>S, 1, 4 -x£ 

P*y*^|y>g, 1, 4 -x^ p^-y-vx^uxg 

R 33 V R 33 b <h lsT\Z, 2-^^77" 
Pfcf;i/S, 2-t^yy^P^>f;H, 
)0 Zn^isfrg. 2 -**y x^P'ST^Ug^a^tf 



(37) 
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71 



72 



ens. k izjz (6 a) tmmoho&mfzztiw * [0153] 
t^5o * lite 2] 

R 34 -S0 2 -C-S0 2 -R 3B 



(7) 



R 3, > R 36 «^Sflgcl~ 1 20itf««. JKir^S, m-* h*->7xx;ua. o-/h*-/7i 



f$ 6 ~ 2 0 CD7 'J -)l^X\tJ\a^f>it7 'J -;US3lti 

[0 15 4] R 3< . R 35 ©7;i/*;i'S<!:L.T«^5 1 ;i' 

;i/S. sec-^;H. ter t-yfJI^S, 

;WS, 'sT'^g. ^^JUa, 7 5JU 

a. 1. 1, 1 - h »j 7;u^-dx^jus. 1, 1. 1- 

R 3I R 38 



— Ih + i'7i^H, p-ter t-7"h + -> 
7iXJH, m- t e r t -7"h*y7xZjH§ffl7 
;^+->7ir;PS, 2-^^71^, 3-*3=- 

S, 4-tert-7'fJl'7i^H > 4-7"fJP7i 

>-tf>S. 7DD^>-fc*>a> 1. 2, 3, 4, 5 

[0 15 5] 
Ht6 3] 



I 



I 



R 36 -S0 2 -0-N = C-C = N-0-S0 2 -R 36 



(8) 



R 36 . R 37 , R 3 ««^£t&l~ 1 2(D\M. 

»ittx«s«©7;^;nxttADy>ft7;p+;p 
a, &ass&6~2 ooTU-A-axttAnyxtTu- 

R 3 R 3 "ttS^(C«g^LT^««ji<£JBfi!cLTfcJ; 

<, mw®&*te&tz>®'&. R" . R j, «^n^nK 

1\ ) ★JO 

o o 
II II 

R 30a -S-CH 2 -S-R aob 
II D 

o o 

(5t+. R 30 ', R 3< "«±i5tfs|i;T*5. ) 
[0 15 8] ★ 

9 

R38 N-0-SO a -R 40 

II 

o 

(5£<K R 3, ttSM6~10O7U-l/>S. 
1 ~ 6 <D7)V* W>aX«j^jgfS 2 ~ 6 0>7)Vr~ V > 

1 ~ 4 CDBiIttX«»tt#cW7;U*JUaX«7^ 

3+->a. -hai. 7-t^;i/a. xB7i^ai?i 

ttttXttE^WTJl'^r^a, 7^ir-;HXIi7-i^* 



★ [0156] R 36 , R 37 , R^Ct^-MUl^ ADV> 
it7)V*)Vm. 7'J-;Pa. ADy>ft7'J-JH, 7 
7^+;Uai:bTtt, R 34 ; R iS TII!lflLfc'b©t^ 
oa*^tf etl-S. &*5, R 37 , R 38 ©7;U+U>a<i: 

uxu^f i/>s, x^u>a, 7Dtru->a, -jj-v 
>a> ^->u->a^*^tfe.n^>. 

[0 15 7] 
Kt6 4] 

(9) 



★ lit 6 5 ] 



(1 0) 



«xtt£««;3EK:«** 1 ~4 
co7;u^;uax«7^a + ->a ; 1 ~4 ©7^* 
;ua. 7;un*->a. xhDax^-tr^ua-trs&s 
nTi>Tb<k^7i^s ; ^jss&3~5©'\7 i d5¥# 

[0 15 9] uCT, R S9 ©7 U-l/>Si l/TIl 
1, 2-7xZl/>I, 1, 8-7-7^1^ >a^*<> 7 
;p*u>IiLtll ;*^u->a. 1. 2-X?U> 



g, i, 3-:/Deu>g, i, 4-y^u>a. i- 

7x-Jk 1 , 2-X^U>g, J)l#)V±>- 2, 3 
-^-r;US^^ 4 7;U^rx l/>g£LTte, 1, 2-e 
xu>g, l-7xr;i/-i, 2-exu>g, 5-/ 
;i^;i/*>-2, 3 -v^-r^s^^^f^n^o r« 0 <£> 
7;u*;ug£b-n3\ R3o.^ R 3oc ^jhi^^^o^, 7 
;Uy-x;ug£LTte, ex;i,g, l -^n^-jug, 7 
u;i/S, i-:/^x;ug, 3-:/T*xji,g, <yyi/- 
;i/g, 1 -^^x^g, 3-^>T-xji,g, 4 

•x-x^g, ^^JUTU^g, 1 -^izx^g, 3- 
^\*irx;ug, 5 -"\*irx;i,g, l-Ayf-JH, 
3-^^—^*, 6 -'N'/^x^g, 7-^-^^n;u 

g, + ^h + v'X^^S, ih^ 

^>h+yXfM, A^yP + yX^S, >h^-> 
^atf^S, xK^f>yptr;^S> ^#*y^DW 
g, ^h + yya e;Ug, * H^v-y^g, Ih+y 
t/^l/g, yntf^y^Ug, * h^v-^^g, 
Xh + y^>^g, ;* h^v-^+v^g, 

[0 16 0] HKM&^nT^Tfccfc^Sigtl 

g> x^;i/g, T'pe^g, -fyyoe^g, 

;^g, < v^jug, t e r t -y^g^, 7;io 

*yid:Lm /h^yS, xh + vS, ^D^y 
g, ^fy^D#+yS, n-^h^yS, ^V^h + y 
g, t e r t -y^K^^g^^ *S^)^fiSilT 

it. 7xx^s, tru^^g, ^u;i/g^7&^^^n 
[0161] Mfcwiziz. mitt b u y;u^D^^>x 

X;i^>& (p - t e r t -^h + y7xZJW :7jlX 
;i/3-Kx^A, p - H;i/x>x;i/^>^>?7aix;i/3 

- Fx>i7A, p - H;ux>;*;i,*>& (p-tert- 
^h^y7xlJW yji-JlB- Kx^A, h*)y)i* 
P/^>XM>Sh'J ^rtXjUX^X^A, hU7 

^>X;U*>^ (p-tert-^hty7x 
x;w ^xx^x;^-^^ h'J7;i/tD^^>^ 

^>Kt:X (p - t e r t -yh + v7i-jW 7x 

x;ux;i/^x^A, hU7Ji/^D^^>^w>Sih'j 

X (p-tert -yh + y7x-JW XJU/ftX^A. 

p - h;i/x>7M>g h u 7xxj^ji,*-^A l p 

- b)m>X)l,*>m (p- t e r t -7 # K + y7xX 

;w y7x-j^ji/*-^A, p - N;i/x>x;i/*>& 
fcfX (p - t e r t -7 h^y7xXJW 7xzM;b 
*x^a, p — h^x>x;i//J^>K h'JX (p-ter 
t-7'h + y7xXM X;i/^X^7A. /^^JP^-D^ , 
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*>xjl/*>& hU7xxMWx^A, y*>x;i/ 
*>ihU7xxMMx'JA, h*)y)l<*a*&> 
x;U*>& b U ^JUXJU^x^a* p-h;ux>;*ji, 

hu ^^x^x^a, MJ :7JI^d*£>»; 
;i^>Kv£ n^+;>;i^^;U (2 -sMrVv'iJO'V* 

x;i/*x»^A> p - h;i/x>x^^>K->i7D/\ 

*'>;i/^^;l/ (2-^Vy^DA+yW XJI/aKx^ 
A, h U 7;W D ^ ^ >Xil/* >8>; / ?Jl/7 xXJl/X 
;U*xryA, p-HH>XW>8y/5 1 il/7xXJl/ 

10 xji^x^a, hU^;i/^n^^>x;u^>Kv->i7D 

^*5y;l/7xx;UX^^X^A, p- MUX>7UU7tO 
ggiyfy^ DA+y^7xX^XMx^A, N U 7 
U^^>7,)V^>mh'Ji-y^)lXJ^^A, MJ7 

>x;u*>g? (2-y;i/#x;w *^;u (2-3-*v-> 
i7D^\^f>;i/) x;i/*x^A, x^u>ex 

□ *:*>x;i/*:J— H , i, 2 f -^7^^*;i/^x 

<2? ;M^fh7hKPft7xX')AhiJ71/-h^ 
^*x^A«. ex (^>if>x;i/*-;i,) zSTV*? 
>. ex (p - h;ux>x;u^x;u) i?7*S*fr>, e 
x (*>-u>x;i/*x;i,) yy^^x ex (y^n 
^*>-;i/x;i/*x;w y7^^x ex (>^d^> 
^x;i/*x;y) >?7^^y, ex (n-y^;ux;i/ 

y77^^X ex « v^ji/x;u^x;u) 
> ? 7 > /^^>, ex (sec-^XWxJH >?7 
V*?>, ex (n -^d e;]/X;i^-;u) i>T'J*$ 
>> ex (-r v e;ux;i/*x;w >>7 v /**>, e 

30 X (t e r t -y^X^x;!/) y*7y^^>, ex 
(n-7^;WX;U*x;i/; y77/^X tfX WV7 
^;UX;U^x;U) y77/^y, h*X (sec-7^b 
X;U*-;|/) i?7V**>, ex (tert-7*;i/X 
;u^x;u) yyy^^X 1 - a^^^^x^/^x 
;U-1- (ter t-^jl/XWxjH y77>^ 
>, 1 d^\^S/;1/XJI/*x^- 1 - (ter t- 

7^;UX;U^x;U) y7^^>, l-tert-7S 
;ux;i/^x;i/- 1 - (ten -y^^x;u^x;u) 

7*/*9>*<D*JT*J ex-o- (p- 

4» h;i/x>x;i/^x;i.) « a-s^^^^^U^+^A, e 

X-o- (p- h;UX>X;l/*x;U) -a-y7x-* 

^u^fyA, ex-o- (p- h;i/x>x^7}>x;u) 

- ar-^v^D^^^U^U^^^A, t'X-o- (p 

- h;i/x>x;u^x;i/) -2, 3 -^>^ >> ? ^>y / 'J 
^-^v-A, ex-o- (p - HUx>x;i/*x;i/) -2 
-^■^;P-3, 4-^>^>yt>^U*+yA/h^ 

- o - (n -y^>x;U^x;U) - a-y/f jH^iJ^ 
4^>A, ex-o- (n -7 r t$7>x;U^x;W - a- v 1 

7xx;^ut*yA, ex-o- (n-:/*>x;u* 
5^7 x;U) -a-v^^D'N^vJl/^'J^^^A, ex-o 



- (n -:/?>x;i/*x;i,) -2, 3 -^>* >it*> 
^'J^+yA, ex-o- (n-:/^>x;U*x;i,) - 
2-*^P-3, 4-^>*>x:*>dfU**vA, t* 

x-o- (^^xji^xjio -a--^>^;wyu** 
->A, t'X-o- (h'J7MP^^>X^rjW - 
a-y^fJ^Ut+yA, fcTX-o- (1, 1, 1- 

tH, ex - o - (tert-^>7Wr;W - 
a-y^^l/^J**'^ fX-o- (/t-7;U*n 
r*^*>X;l^x;i,) -a-y^fi^'J^yA, If 10 
X- o - (vi7D/\+it>X^^-;W -a-v*^;i/ 
yyt*yA, ex - o - (^>-t:>x;u*x;w - a 
-^^y;i/yu**->A, t*X-o- (p-^I^d^ 
>if>x;y*x;i,) -a-y^WJ^yA, tfx 

- o - (p - t e r t -:/^J!^>i?>x;i/*x;W - 
a-zttThtfVttisIxs tfX-o- (*->U>X^ 
*x;i/) -a-^^^Ut+yA, ex-o- (* 
>77-XW-W -a-^^yy*+yA^ 

ex F u 7»*p*^;i/x;i/*xji/*;*>* ex;*^;i/ a? 
xji/*x;v*^>\ exx^;ux;i^x;u;**>; ex 

;y*^>, t'x-p-h;i/x>^Mz;M^>, ex 
^>-i?>x;i/^;m ^ exx >R$ft, 2 

- D^^i^ji/tf-ji/- 2 - (p-f;ux>x;u 

(p - h;i/x>x;i/7^-;w yp/t^ 0 -dr Fx;i/ 
*j*)v*>m<Dis7,)v*>mmw, p-f;ux>x;u* 

>^2, 6-^-ha^>^k p - F;kr>x;y*> 30 
m2, 4 -^x ha^>^jl/l?(Dz hn^>v?;i/x;U3t; 
*— 1, 2, 3-FUX (**>x;y*x;i/ 
^>ir>, 1, 2, 3-MJX (HU7MD 
**>x;i/*x;y;t*>0 ^>ir>, 1, 2, 3 - F U 
x (p - h;ux>x;i/*x;u:*4^» ^>if>#ox;i/ 

^^Sxx^ttatjt^ N-kFD^yX^yH^ F 
^f^XW>8xXfik N-t h'D + yX^y>-f 
£ F hU7MD^fW;i/*>BxXr;k N-tF 
P*yXi?y>-f $ Kx?J^M>BxXf^ N — 
t KD + y^^7y>>f ^ H^DeHW>|XXf 40 

;k N- t FP*~>Xy* ->>-f = hWVT'D^l/XM 
>SiXrJk N-tHD + yX^yH$F^>^ 
XW>8XXrJk N-kHD + yX^yH^Ft 
y^l/XJl/tf^Kxx^k N- t Kn^fyX^fy>-r 

5 K - p - F;i/x>xM>ixxf;k N-t fd^ 

f>X^7 >>-f 5 F-p-7XyJl/XW>BxXf;k 
N-kFa+y7^y><$ F-2-^ddx^x^ 
*>BxXrJk N-tFD + yX^yW^ K^>if 
>XW/8xXfik N-t KD + ->Xi7^W ^ F 
-2, 4, 6-HJ^f^7iX*XW>iXXr 50 
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;k n- t Fp+v-x^fyw ^ H^7^;i/x;u*>^ 

XXfik N-kFP + y-2-7xXJ|/XJyM$ 
H^^XW>8xXf;k N-tKP*y7K5 
F/^XJl.TjO&xx^Jk N- t + ^ 
Kx5 L Jl/X;i/^>^XXxJk N-tFD + y-2-7 
xxji/7i/-f a K^f^x;i/t>>ixxfJk N-tF 
P*y^?;K5 F^f ^Xi^>iXXr;k N- 
t FP + y^MJH ^ F7xXJ^W>aiXf 
;k N-t KD*y7*M5 H^f^XM>8XX 
T^k N-tFP*y7^M5F7xXJl/XW>8 
XXfJk N-tFP + y7^M$FFU7MP/ 
^>XM>8xXr;k N-tFP*y7^M^H 
- p - F^x>XM>SxXfik N-tFP+y- 

1, 8-t7^M^F^^l/X;l/*>8xXrJk N 
-tFP^y-1, 8-t7^M$ F7xXJl/XM 
>gxXfJk N-tFP + y-5-;;i/#M>- 

2, 3 -iy^Utf^W a F^f;l/XJI/*>iXXr 
;k N-tFD*y-5-/i«M>-2; 3-5*# 
;W#*5"-f S F FU 7MD^^>XW>ixXf 
;k N-tHP + y-5-y^m>-2, 3-v* 

sf-p - hji/x>xw>sxxfi^© 
N-t Fd + WS Fft-&«ox;u*>ttx^?;mi» 
#*#*tf6ft*^ FU7;Wp/^>XJ«>SF 
U7xX^XJI/*X'?A, h'J7JI/*P^?>XJ^> 
(p-ter t-yh + y7xXW y7xXJPXJl/ 
*x^A, ; FU 7MP^^>XW>8hUX (p - 
ter t-^F + y7xxW 7Wx>)A, 

X>X^I/^>^ F "J 7xXjl/XWZ l )A t p ~ FJkX 
>X;U*>K (p- t e r t F^">7jiXjU) 
xx;ux;i/*x^A, p-h;i^x>xjl/*>8FUx 
(p-.t e r t-7 / lr*'>7iXJl/) X;!/*x£A, F 
U y /^ >'x^>B F U t^^^xju^x^ 
A, F g ^;i/^n^^>x;u^>^>'^D^\^iy;i/^5 1 
;i/ (2 »*^yy->D^y;i/) x;u*x^A, h»J7 
)i*n*? : >x)i*>m (2«y;w#x;w (2 
-;**7->#d^*->;I/) x;i/*x^7A, 1, 2* 

^^AJUtfxjl/;*^;^ F7 t Fo^7xX^7A F 
ij 7 F^^x^Ail, fx (^>-tr>x;u*x 
;W 5?TV*?>. ex (p - f;ux>x;u*x;i/) >? 

TV**>. fX (v-^ P^v-^XJU^Xjy) >?7 7 

ex (n -y^;ux;u^x>iy) yjy/^x 
ex Mv^x^xjW *jt*/*&>* ex (s 

e c -y^JUX;U^xJl/) isTV*?>. ex (n-y 

n e;ux;k^x;u) y77^^x ex wv^ot:^ 

XJI/*x;W y77^^X ex (t e r t 

;u*x;w i?7*j*f>m<ni?7V**>mmto* ex 

-o- (p - F;UX>x;i/*x;W -a-v^^l^U 

^-+>-a, ex - o - (n-y^>x;u^x;u) - a - 

y^f;^'J^*yASO^Ut+yAKS}*, kxt 



77 

N- t KD^->^i7->>-f = K h ij ^M-D/^l/X^ 
;MM>il^f;k N- b KD^->Xi7 ->>-T 5 H 

N-kHn+y-i, s-^iw-rs H*^*^* 

>i?XXx-ll', N-tKD+->-l, 8-^-7^;K = 
K^iX^X^JfOSfXX^^OTN- t KD + WS 

[0162] m&§Lffl<Dminmt&. ^-xmmi oom 

(C*fLT»*U< «0. 1~ 1 5$. «fc9$?$L<tt 
0. 5 ~8gB-p*-5„ 0. 1 85«fcf9 4>ft^<hiSa#lU> 




(40) ftffly- 10-324748 

[0 16 3] *&W<DUi?7. hWCd MtC (D) fig 

atLTIt ¥Wi#100~l, 0 0 0. SfSL 
< 1 5 0 ~ 8 0 0 T. fr-oft? friz 7iy -;H4tK® 

10 *ibT¥^8 0~1 0 0 ; E;l/5BCDSiJ^Tfi»bfc{t& 
[0 16 4] ft*, 7iy-jnt*iSx(i*m-> 

ttiootM. <fc0jffSL<tt8 o^;i,%-ea&2.. 

[0 16 5] C©«£\ ^-S)7xy-;H47KS?a$r2 

tl/Ttt. TIBS (i) ~ (x i v) Ttk;**!-*. 

[0 16 6] 
Ut6 6] 



(i ) 





[0 16 8] 



lite si 
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[0 16 9] 




(43) 
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* • 83 

(R 21 ) b-COOHT&O, R'MS- (C Hi) .- 
( i = 2 ~ 1 0) . ^5SSc6~ 1 0©7>J-1/>S, * 

'Ui^&SSU ~ 1 0©7;U*U>g. £S&&6~10© 

7U-u->s. 

ttx«»te«o7;t/^^a, 7;i^xjus. -en-en* 

SEaTS&^nfc^xXJUgXte^^JUST&O. R 

21 firsts i ~ l 0©fi«ttXtt»iR«o7;v^u> 

5 ©ggStTsb 0. u. httOXttlT*5. s. t. 

s ' , t * . s • ' . t * • « -en-en s + t = 8 . 

s* + f =5. s' ' +t* ' = 4fc*JEU jSO# 

4RT»4. attS (v i i i) , ( i x) ©{fc£-^© 
»fl*100-l, 0 0 0 i-T-5M5:T*-5. ) 

[0 17 0] ±iE5£fR 16 . R 16 tL,T«. 
H^, x^;ps. T'Dtf^us. x 

1S . R 1 6 tRfilftt)©. ftSWJ-COOH, -CH 2 
COOH, R"iLTH. 0?*.«rx?-U>g, 7izl/ 
>», #;utfx;i/g. x;u*x;pg, kjrjr?. mnm. 

iRI«fcfc©. R 20 t l/TtfWAtf***^, 

S, X^JUS. ^?;ws, yntf^S. x^x^g. -> 

g. ))&mtmvfe>ti*. * 
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(COOR^n 

I 

Z-(COOH) m 
(SiOa/2)?Tr 



(COOH), 

z 
I 

— (SiOa/2>pZ- 



* [0 17 1] S^WJffii^JroBE^^SSiLT 
14. ±IB-JJS^ (4) TTKSnSS. ±S5-«5£ (5) 
T^^n^S. M&&4-2 0<DZWL7)V^r)^ &7 

ju*A-g©et5!s&a< i ~ 6 © h u 7^*;u-> U ;wg, ^ 

£&4~2 0O^-+V7JU*;i'S^7!)^tfe,n-5. 
[0 17 2] ±IBS*iWffll?Woe^fitt. ^-X^Jgl 
OOgBICttU 0-5 0 flg. «F*b<tt5~50gB» <fc 
0Jf$L<ttl0~3 Og&T&tK ]*SllXtt21I£Jl±«: 

[0 17 3] £43. ±l205J;^^S»*Jffl?PJ«7xy- 

[0174] **«©uyxhtf«tt. ±IES»«IfflIJPJ 

¥*5$HPSau, o o o*it, 

-> j>g £#-f z><t&®i<o&t> -> jug©*5&B§c^£ 

&T£5£gK:<fct>£#<fcl<T¥13 0%&± 1 0 0%HT 

[0 17 5] r©$§£. ^*>«Bt^ft3eaT*;w#*^ 
^*©***-?3>«*»««*nfcfl:^*i:UTf4. TE 
-J&5£ (1 1) T*^n?>«SDjIUm{4^L, Iff 

o o o*«*T**-fb^«3^63itfn* i 

[0176] 
Mb 7 0] 



R 1 

I 

— (SiO^ 



(1 1) 



(^4>. R 1 . R 2 , Z, ru m, x. p2, q«±IBi 
pi lttO^pl/ (pl+p2+q) 

[0 17 7] ;CT, ±K8ffM«lffl0lHF££££L 
T»4. ±13 — »5S (4) TS^nsS, ±I3-J&5£ 

(5) -cssnss. ^*&4~2 o©3i®7;i'+;p 

g, #7^*;PS©^3R|gc*U~6Wh U7^^JP->U 
«*»4-2 0©**y7;U+^»»<«l|i»f6n 

•5. 

[0178] ±iesij©ig^wjp?pj©E^fttt. ±e»* 

0^ZtiL0-5 095, *#IC0~308B. ff^KliO 



[0 17 9] fc43. ±B©J:3fcM©*tflMIMItt, * 
t*t Sft^lC^-Xftf IB <t Nft 

[0 18 0] (D) Bif7'7Xvi 

T«s T82— «SC (12) ~ (14) T*$n-5->'J a 
-><t§feffl*M+->JHxttt KD + '>^S* t e 
r t -y^;USXtt t e r t -yh + ^AfcJMf 

[0 18 1] 
[ft7 1] 
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R'° R'° R'° 
R"-Si-(OSi^OSi-R 11 
R'° R'° R'° 



(44) 
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(1 2) 



R'° 
I 

X-iOSihrOX 
R" 



(1 3) 



— (OSiVO- 
R 11 



)I/S, h U 7iZ^y ij jUXIi- S i R 1 0 R 

11 (r 1 0 . R»>tt±EiR*o****-r) s^^-r. 

rte0~ 5 0 <5 « 1 ~ 5 0 E»i3~l 

[0 18 2] ±gB5t (12) ~ (14) ©->'J * 

AM 



20 



(14) 



* n - >it&Vo<Dtl yJHX IlkHD* v-)l/S £ 7 
'J ?J8tt£ ( t e r t - T^PSXte t e r t - 7" 
h- * £ JU ~ )l/ ;* ^ Jb-S) T«H Lfc->ij3->ft^ 

3. ft*5. Meli^^S. t-Bulitert-7"f 

[0 18 3] 
lit 7 2 ] 



Me 
I 



Me 
I 



t-BuOC-CHaCHaSi-O-^iCaCHs-COt-Bu 
A Me Me 5 



Me Me 

t-BuOCCHiOC-CHjCH^i-O-SiCHaCB^C-OCHaCOt-Bu 
O A Me Me A A 



Me Me 

t-BuOH^O^^CItSi-O-SiCHaCa-^^)- Ot-Bu 

Me Me 



[0 18 4] 



lit 7 3 ] 
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Me 

Me 3 SiO(SiO)*SiMe3 



CH, 



I 

CH 2 

COOt-Bu 



Me 

Me 3 SiO(SiO)jSiMe 3 



6 

I 



'Ha 



CH 2 
I 

COOCH 2 COt-Bu 



Me 

MejSiOCSiO^iMej 
I 



CH 2 




O 

Ot-Bu 



[0 18 5] 



Hfc7 4] 



i 
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89 90 

cm 

Me^ CH2CH 2 COOt-Bu 
Si-0 Me 

t-BuOCCH 2 CH t , |\ 

T I X^C^COOt-Bu 

Me O-Si^ 



Me 

CHzCHaCOOt-Bu 



Me^ ^.CHjCHjCOOCH^OOt-Bu 
Si-0 Me 

y \y 

Me ? ^\ 

X Si O CHjCHjC0OCH = coot - Bu 

t-BuOOCCH 2 OCCH s CH 2 ' / X 0-Si^ 

O | CH^COOCIfeCOOt-Bu 

Me 



Me. 



Si-0 Me 



* x si ^^cu^^oy-i 

>-/oV CH * CH * / x o-si^ 

I CH; 

Me 



[oi8 6] *-7>mm±w<D4 

0«a%jWT^J;< > !#l;i0~3 0li%it5ri 

[0 18 7] K»C MWlCte, (E) 

[0 18 8] CO? (E) ^SD^Jt LTE^Sni.IStt 



[0 18 9] iI©«fc5fc*aStt<fc£tt£UTtt. fg 1 



[0 19 0] Utttttcte, SSl»©JSJ»«e7 5>fStb 
T, 7>^ny. /^7S>, X3MU75X n-7* 
n¥)U7 5.>. -f V^D e;U7 5 >, n-yfJ|/7S 
>, -fV^fMSX s ec-T'f^SX ter 
t - yf^75>, ^>f^75>, tert-7i* 
40 75>, y^P^>f^7S>. A+->;|,7S>, 

D^\+->;i/7 = >. ^T'fJl/7 5>, t^WSX 
n (C<fc 0 . Ui^ y-;i/7 5>. T->^7i >. Ktx^7 5>. 

7S>, ^fU>/75>, I?U>y'7S >. fh7 
x?U>^>^ = >^*^J^$n, ^2igJWfliflS^7 5 
>^tLT, y^WSX yIfA7S>. v>-n 
-^otf;U7 5>. -/-f V^Dtf;i/7S >. v-n-y 

75 >. ^<>?-;U7 5 >. yyyD'OfJI/75 >, 
yA+y^7S>, -J>'t7 0'\*->)17 5. >. ~J^7j- 
50 )\>7 5 >, yti'Wiy. ->VXJU7S>. _/^> 
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)V7*>. is K 7 ^ >x *Jtt)V7*>* N, N 

>J/7^ >, N, N- v/^JUxh^X^U>^>^^ 
>«^«5?Sft. *38©BIB«75>SltUT, HJ 
;*^;V7£>, hUx^JI/7H>, MJ-n-^D fcf;U 
7^ >, hU-f vyntr^7^>, HJ-n-:/^7 

h'J<V^;U7a>> 
^ >, h'J^>?^7^X h U D^>f;i/75 
>> h Ua^->^7S >* hUy^DA*'>^7$>> 
h U^\7 P ^^7^ >, hu*-^;u7^>* Mjyx;u 
7^>\ hUfy^75X h'JKr^T^X hU 
-t^Jl/7^ >, N T , N, N ' , N' K y ^^-J]/^^- 
l/>y7 = X K, N, N ' , N ' -fb7/f^Xf 
I/>y7 = X N, N, N ' ; N 1 -fh7^f^fh 

[0 19 1] Htf75>Sli:UTt4, 

>>J!/75 >, 7x^Jl/7$X ^>yJk/^^75 

W^MtLTH 7-'J>8«* (0JA*i7xU>, 
N-^WXUX N-X^7Z'J>, N-yntT 
;U7XU N, N-y^W-'JX 2-y^7 
XU>, 3-^5=-;i/7xU >, 4-^f;V7z'JX x 
5 1 ;I/7XU>, :/o t?JU7x'J >. h'J/W^U 
>, 2-XhD7xU>, 3--hP7-'J>, 4 -X 
KD7XU >, 2, 4-y-hD7-'JX 2, 6 - v 
X h D 7 X U >, 3, 5-yrhD7-'JX N, N- 
y/f*hMS?>») , y7xZJl. <p-MJ;» 7 
= >, ^Wy7xZjl/7^>, hij7x-;i/75X 
7i-l/>y7$X ^7^7^ >, y7=;t7^ 
tf («A«tTn— ;K 2H-tfn- 

;k i-^f;i/tfp-;k 2, 4 -s>*?;nf£i— ;k 
2, 5 -s**^;H£n-;k N-*?;i/kfa-;M» , 

vf7y-;w) , -f =i#v-)mmw 

*/-;k 4-^fM5y7-;k 4 -y^;i/- 2-7 

mmft* KDiJ>HS»# (fcl*.tffcfnU>, 2-y^;U 

>Kg#, euy>*»# M*tfK'jy>, y^;nf 

•j'/x 4- (1 -y^;p^>^;i/) tfu> ? >, 

>, 7xx;wtru f/>, 3 -y^;u- 2 -7xx;i/tru 

4- t e r t -77)V\£Vz?>* i/V 

i>>, ^yv)\,wv>. >h*^tfus^>, 7h+*> 

tfUv>, y^h + ytl'JyX 1 - y 2 - fc?U 



(47) 4#§8¥ 10-324748 

H>, 4-en'Jy; tfU v>, 1-/^-4-71 
x;i/tf'J> ? >, 2- (1 -x^;k/atf;W fcfl)5?>, 

^ K'JSy>K»#. hf 5 y tf^ 

'»yu>»»#> +t7u>sm *y* 

U^>»W#, #Jl^y-JM»»tt* 7xt>h'Jy> 
i^^ff, t$mjs>>w**, 7itv>m 1, 1 

0- 7xt>hP'J>m 7^X>£fig#\ 75V 

i^7x>m ^7;y>», *5 

[0 19 2] IH, *J^*yl^t§tgi^«I 

St, 75yiR*# (#Jx.tfxa:f >gg. 7 
^ ;u^x>, 7XA7=f>^ !f)WS>m* i/'Jy>, 
tXfyX ^VD-i'yX 2f U zs)la^->>, D^fy 
>, y^xX 7xx;i/7^x>, X^rX Uv 5 
>, 3-7^y K?5*>-2-*;M«>«. *b*z/7 

^x» ftfflisn, *;i/#-ji^*#T**S*fb 

^ft<hLT3-t:'Jy>XM>i!, p-Hkn>*;V 
ft^rfeK 7Jlo-JM±**#{K£tt£LT«^ 2-kH 

D^vtru 75 7^u7-;k 2. 4-*;u> 

x^;-J1.7^>, yX^7-;i/75>, h'JX^7- 
;l/7^ >> N-XfJk/X?;-Jl/75>, N, N->? 

x^;ux^y-;U7^ h u<v7d/V-jI/7$ 
>, 2, 2 ' --f ^ y >?x^y-;k 2 -7^ y x^ y 
-;k 3 -7^ y - 1 -^a/iy-;k 4 -7a y - 1 

-^^y-;k 4- (2-tFD + yXfM ^Ust^U 
2- (2-fc HP*5/XfA) tfU> ? >, 1- (2 
-kHa+yXfJW t!^^> ? >, 1- [2- (2-b: 
KD*yxh + y) x^;i/] tr^^v>, tf^U^>x 
^ *y-;k 1- (2 - h KD^yxfW en»j>?>, 

1- (2-kFD^yiW) 3 
-tf^U^y-1, 3-t!DU 
>?y - 1 , 2-7n/Oyt-Jk + 

U 3-^-f7^UyV-;k 3-hP/V-ik 

1 -*?-)V- 2-tfp'j ^>x^y-;v, i-7^u^ 
>x^y-;k n- (2-kFD+yxf;w 

5H, N- (2-kHP + yXfJH <yxa^>7^ 
F#3»«W«Stl*. 7^ KK»*iUTI4, WA7^ 
K, N-/f;WA7aK, N, N-^/^;l/*;UA 
5^ 75H, 7th7^ K> N - y h 7 ^ h\ N, 



(48) $#08¥ 10-324748 

93 94 
N-v^^;U7-fe h7 5 K. 7 p Dtf^->75K. / <>X **Sn-5**tt{b^#I*i2^-r^^ <h t>T£-5. 
7S K**»«wSn«. -f S H«t*(*:tUTtt. 7^;U [0194] 
-f5K. W^-fiF, TKSHWJS^ns. [fb 7 5] 

[0 19 3] JSK, TIB-J&jS; (1 5) St/ (1 6) T* 
CHiCH^a^-Ok-R" 

N-CHzCHzOCR^-Ot-R 45 (15) 
CHzCH^O^-Ou-R 46 



CftCftOCR^-Os-R^ 9 

N-CHzCHzO^^-Ot-R 50 

H 

(5£*. R 4 1 , R 4 2 . R 43 . R 4 7 , R 4 »«^tnetlSfiji 

*1">S. R 4 4 , R 45 . R 46 . R 4 9 , R 80 

0C7MJHXS75/S^U R 4 4 
tR 4i > R 4S (tR ,! , R 44 iR ,( , R 44 iR 45 <hR 46 , 
R 49 tR»l«tHfnil*lTi*»*lTt»J:l>. # 

s. t, u« j e*i-? r no~2 ow^^^r^-r., fib. 

S. T, U=0roif, R 44 . R 4S , R 4 6 , R 49 , R*° 

[0195] R 41 . R 42 . R 43 . R 4 '. R 49 CD 

~10, Sgfc#t:L<ttl~8©t><0T»«3. Hflcfflfc 
tt. y.^b>S. x^w>S. n-:/otfU>g. -fv 
yntfU>*, n-:f^U>£, ^yy?l^>S, n- 

[0 19 6] R 44 , R 45 . R 49 , R 49 . R S1 07 

JW^StLTH S«!S1~20, $?£L-<ttl~ 

8, Micjif*b<(ii~6©t)©-c*o. cneuis 
tt. *?)US, x^;i/S, n-^Dtf;us. tvfuK. 

n-^9-)im. -YV^^MUg. tert-^ 

[0 19 7] J5fC R 44 <hR 45 . R 4 5 <b R 4 6 > R"iR 
46 . R 44 tR 4i tR 46 , R 49 <hR 59 ^JS^JgfiSc-r-S* 

8. h»c»*l<«i~6t*o. S/fccne.roi«K 

3R» 1 ~6. 4$K l~4©7;i'*JU»7!>*#fl$LT^Tfc 

[0 19 8] s. t. uafn-fno~2 0©g&Ti& 
0. «k0ffiL<Hl~10. 35K»* Kttl~8© 

[0 19 9] ±IB (15). (16) (Dit^tLXM 50 



(1 6) 



#WK:tt. MJ7. {2- (* h*->.* h + S') x^;M 
75 >. MJX {2- Wh + vlh + y) X^JW} 7 
5 >. MJX [2- { (2-^h^/Ih + y) * 
->} X^Jl/] 7 5>, HJ X 12- (2->h + yIh 
x^;n 7 5 >, MJX {2- (l-*h*->X 
X^;H 7 5>. MJ7 {2- ( 1 -Ih + y 
+ xfJW 7 5>. MJX {2- (1-Xh* 
->7'D^+-» x^;H 75 >, hUX [2- { (2- 
th'D + ylh^y) Xh + v-} X^JU] 75 >. 4, 
7, 13, 16, 2 1, 2 10 

- S?71f k*->^ d [8. 8. 8] 'N + D-n -*}->, 4, 
7, 13, 1 8 - f h7**t- 1, 10 -^7+Fh*-> 
^□[8. 5. 5] I-f3+J->, 1, 4, 10, 13- 
fh5m-7, 1 6 ->'7+ft*->i7D^-i7^7 i * 
>, 1 -7 if- 1 2 -?5£>-4, 1-7+F-15- 
^7^>-5, 1 -71f- 1 8 -#5 f »- 6®&mif 

t: us? *yu 75/ss 

*<t^«. 7 5H«i#, -T 5 PR**. KU7. {2- 
(yh*5>*h + v) X^;W 75 >. MJX { (2- 
(2->h + ->lh + -» X^;H 75 >. h'JX [2 

- { (2 - y. h*->x h + y.^;H X-?;i/| 7 5 
>. 1-7-tf-l 5-^^^>-5^*WSbU„ 

[0 2 0 0] ±fB«Stt{k^^©iB^»«. KS§±^J 1 
mzMLTO. 0 0 1 ~ 1 OSS, »SL-< ttO. 01~ 
lgBTS-5. iH^fi*<0. 0 0 lffl&ffiT'&Ztmfium 

[0 2 0 1] HK. *ii01/yX K«WfC«. (F) 
^tLT^frtlCsC-COOHTfStlsa^ft 

[0 2 0 2] (F) fiLftt LTE^Sn -5 

= C-COOHT*$n5g£#T3fc£!|<}>«. 
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OT?ttftt». (F) fi£»(Dia^lr«tO. Vi>7. h<DPE 

[0 2 0 3] [I*] TE-*SC (1 7) ~ (2 6) T 
Xte£SB£-R 51 -COOH (R 5l (i^^»l~l 0© 

cm: 



(0H)« 




(OH) tt (OH)«2 




(OH) r * 

[0 2 0 5] 



(49) ftmW- 10-324748 

OOHTi^nsS (D) tOt;Ht$*!C/ (C + 

d) =0. i~i. o-rr&sfc&tt. 

[IIP] (27) ~ (31) T^Snsfc 

[0 2 0 4] 
[{fc7 6] 



(1 7) 



(1 8) 



(1 9) 



(2 0) 



(2 1) 



(2 2) 



Hfc 7 7 ] 
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(50) 



10-3 24 74 8 



98 



7? 



CH*. 
R 52 * (OH) u 



(OH), 



(OH)ta 




(R 62 ), 



(0H) o 




(2 3) 



(2 4) 



(2 5) 



€K <0H) " 

R 52 . R 6 3 »a-ttl*n**K^Xf4«*jK 1 ~ 8 ©8*MSt 
6 < tt**flt?XtttftJU» 1 ~ 8 ©itt««Xtt»IR«©7 

;^^Sxii7J^rji'i 1 sfcwa- (r 59 ) b-co 

OR* S (R* li*5?t^3Z.«-R S9 -COOH) 

r»»«- (ch.) i (i=2~io) , &tmm& 

!✓>«. E*3S&6~ 1 0CDT'J-U>S. 

«^ xt-i^ata i ~ 8 ©iE«l*xtt»«tt©7;i,*;i/ 



(2 6) 

aSX»a-R?»- : COOH*T*«. R"ttJ(HMfcl~l 

oroDtsittx«^tett©7;i/*u->s-cfe-5. jtto~ 

5 9, u, hli0Xait$5. si, t 

J0 , 1 . s 2 . t 2, S3, t 3. s 4 . t 4 it-ttl^tl s 
i + t 1 = 8, s2 + t 2 = 5, s 3 + t 3 = 4, s4 
+ t 4 = 6t*fiU ^t? ; &7xr.;l/#*&4'^^7S< t 

fc i ■^roTKKS^^-r-s.t •3&&-e&-5. /cte5S:(2 
3) <D{t&!®)&mm¥-&ift : ?-m i. ooo-~5, ooo 
•t-r-sa. (24) (o^mtmmw-m^'f-m 

1, 0 0 0-1 0, 0 0 0i1--5>a-CS..5. ) 
[0 2 0 6] 
[ft 7 8 J 
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[111$] 
(OH)* 



(51) 




R69 

COOH 



(OH) tt 

R62 
a6 



10-324748 
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(27) 



(OH)* 




I^'-COOH 



(28) 




COOH 



OIO 



(2 9) 



(CH^-COOH 




(3 0) 




COOH 



(R SJ . R 63 . R ss tt±SB<h|i^<Z>«i#£7K-f„ s5. 
t 5 tt. s5^0. t5S0T, s5+t5 = 5 &ffi& 
T^*T*S. R 6 Mi*SSH^X«7KKS. h* 

teOXfil-C&S. ) 

[0 2 0 7] ±13 (F) j5£#<hbT. UtttttCteTfB- 



(3 1) 



jftjfcv i i i — i ~ i 4&tf i x - i~i otisns 

[0 2 0 8] 
lit 7 9 ] 



(52) 



f#B8¥l 0-324748 
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[M-l] 



[VI- 2] 



[VIE — 3] 



COOR" 




COOR" 



[Mn-4] 




[Vffl-5] 




[VI- 6] 



[0 2 0 9] 



R "0-(0)-CH 2 H^O>-OR- 



[VI- 7] 



Ut8 0] 



R-0 



H 3 C 



(53) 



10-324748 
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[W- 8] 



[VI- 9] 



-CH,CH- 
OR" 



[W- 10] 



[0 2 10] 



; x or" 




OR" 



* * lit 8 1 ] 



[vm- li] 



[VI- 12] 



R' 
R 



H3C CHs 



R"0-^O^-CH«-C00R" 



(fiU R" tt7jc*Ii^XttCH 2 COOHSSSU [0211] 
S'fb^fftt-te^TR" O10~10 0*A-X«CHjC [{fc8 2] 

OOHlT*5. a, '/tttlBtPHtCtlliSSt. ) 



[VI- 13] 



[VI- 14] 



(54) 10-324748 
105 106 
CHa 

ho-<^o)-c-hQ>-oh [K- 1] 

COOH 
CHa 

HO-^o)-C-^^>-OH [IX- 2] 

CH 2 

CH 2 -COOH 



CHa 

<0)-c-<0) [k-3] 

COOH 



CHa 
CHa 

CHa-COOH 

^O^-CHaCOOH [DC- 5] 

HO-^Q^-CHaCOOH ' [DC— 6] 

[0 2 12] [ft8 3] 




tefflW- 10-324748 

108 



[K-7] 





COOH 



[K— 10] 



[0 2 13] fc*S, ±IS»^rtfC = C-COOHT^$ 



«ft£»»4, ia**»Trxtt2aet±* 

[0 2i4] ±te»^i*nc=c-cooH-e^^n^s 
*#-r*<b*«©asio*»4, i o o«k»l 

T0~5». »SKttO. 1~5SK, <fc9$?*L<« 
0. 1 ~3ffl. •H»C»*b<»40. l~2jjSt?»*. 5 

•5. > 

R 72 

R^'-OC-t-R" 

I 

CHCHjCHjOt-H 



* [0 2 15] EC hWPHCtt, (G) 

€>. . 

50 [0 2 1 6] 7±^U>7)Vzi-Jvmm#tVT\Z. T 
E-«a (3 2) . (3 3) T^^n^.fe<7)Sr»MlC« 

[0 2 17] 
• [ft 8 4] 

(3 2) 



R T 



R 7: 



R 76 -C-CsC-^-R 7> 



H-fOCHjCHz^O 



0(CH 2 CH 2 0)rH 



(3 3) 



R". R 7J . R' 3 . R 7 «, R 75 «^-n^n*^ 

JH^UtTfcO, X. YttOXfiiERtsSU TfE<l£ 
0^X^30, 0^Y^30, OSX + Y^ 
4 0T*5. ) 

[0 2 18] 7-fc^U>7;U3-;m»«ctL/T»*l/ 



50 



<n. u— 7-c /-;i/6 i, -v—yj y-;u8 2. u— 

7^-JH04, D-7^;-JH04E, U— 7-f 

/-JH0 4H, 7-r y— ;n o 4 a, ^-7^; 
-;utg, *-7-f y-*pc, -y— 7 4 j — ;u 4 4 

0. -9— 7V y-^4 6 5, D-7^;-;U8 5 (A 
ir Products and Chemicals 
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Inc. «) , it-7-< y-;uE 1 0 0 4 (afifb^ 

xm m su m&mfznz. 
[0 2i9] ±to7tt\s>T)i>zi-)\,mun*<Dminx 

tt, Uy7MMl0OiI%t0. 01-211 
%> «tt))?SL<H0. 0 2-llI%T*l), 0. 0 

[0 2 2 1] ::t, *HStt»iUTtt#-f*>tt© 
u>x*y-;k 7 7$<b7J^xxr;k 

^•tfSn*. «Atf7D5-H TFC- 4 3 0j , 
r F C - 4 3 1 j aiTnfeftSX »J -XA (1*) 
SSI) , t-7D> TS-141J , TS-145J (l> 

-rn^m^T- («o ■)-. ^.xy-o r DS _ 40 

1J , TDS-4 0 3j> rDS-45 lj (Ir^tlfe 
^*>X£? «*) SSI) , ^777> TF-8 1 5 
lj (*H*-f>*X* (1*) M) . TX-7 0-0 9 
2j , rx-7 0~ 0 9 3j (V^ftfcffiffiffc^Xgl 
(«) tt) »*Kf4, 7D 

^— K TFC-4 3 0J (ttSXU-XA («) SI) % 

rx-70-093j mmit^xm <#) ao 

[0 2 2 2] *X«0fc¥*«4^Sl'S;X h*rt»*fc 
fflLT/^->£^/&T£f;:te, »*rJ<DU V£ r ^:7.f- 
0. 5 — 2. O^mift^iacStU dtl£7fry h 
yU-MT6 0- 1 5 0t, 1-10»W, »SL< 
te8 0-1 2 0t:, l-5^fflyj^f$ 0 

hJK±Kd>;2fU ftfi3 0 0 nmHT©jaSim x+ 

£K7£Ml-2 0 OmJ/cm^E (fSKIil 0 

7h7 p l/-h±T6 0- 1 5 0t, 1~5#B8J. fiFiL 
<«8 0-1 2 0t:, l-3^WXhX^X#-vt 
^-^ (PEB) HtC. 0. 1-5%, #£L< 

K (TMAH) «07^* , J**«03Hlfc««ffl^ 
0. 1-3#HK «P£L<teO. 5*-2#|HK gjg (d 
i p) ffi, /tKJI/ (pudd I e) X^lx- (s p 
ray) S^ftffiCi OKftn^iCct 0Si±l: , 



(56) 1§§8¥ 10-324748 

720 

fcSSX*;i/^-»<0*Tt>2 5 4-1 9 3 nmOjSJR^ 

[0 2 2 3] *«W0l/yXh«»iHJB»fyU 

10 tLTfctfflTfe^o 

[0 2 2 4] fiP£, S«±tCTSU> ? Xh 

[0 2 2 5] tsu^x Mete. y#7y?mm 

# 2 0 0CTl»|lllA-hM-^n:ti:«t 

[0 2 2 6] 

if— , K r FX+y7l/- if i&gTtf)® iR 

TSl/yX h«<0±fc*«W*>U5>;* HBt*Mil,&2 
[0 2 2 7] 

[0 2 2 8] [£riK0U] #'J (3 -^tf+vv'^D 

3 - h u i/uuz/0)V- i - v^n^^->;^;i/#>K 

^f^XXf^ 150. 0 g (0. 544moI) £ h 
;UX> 1 5 0 g£S£?U *3 0 0 g*^SfiT»M$L 

^tttC^oT^^MtC2lE]7K^^fTo> u Co W«JB*x/t 
3RU-^-*l«fcO»«t«*Ufc. fOWflftt2 0 Or 

>8 0 0 g*JO*T*#Lfcfc(&£, 10%*S?fk^-h 
>0 U^ASfflcl, OOOg^JBTU 4 0tT3WPl» 



(57) 



0-324748 
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3. 4gT#t. #^nfc#>jv-©ms¥^^ftfi 

3, OOOT^^fc. 

tO 2 2 9] [-&j£0iJ2] #U [ (3 -A 

3 -. h "J ^ D □ -> 'J JI/- 1 - =/2 D >W. 
^f;HXf^7 5. Og (0. 2 7 2mol) 
D^^h'Ji/PDy7>59. 2g (0. 2 7 2m 

o v) & hjux> i 5 o eizmmv, *3 0 o g<p^m 



ii2 



10 



t FD77>8 0 0 g£iJQ*.T®&Lfcfca>2\ 10% 
MJ9Ai§ifcl. OOOg'sfcTU 4 0tT 

3*minaftu >5^ux*7^g &k 

'J [ (3 -ftfrif^i/'sVU^i/lWshtt*-**-* 

8 2. o gT#/t. #^nyt#uv-roaa¥^^tt 

(43, 5 0 0T*ofco ' H-NMRCD^tfrC** 

/5 0 (^JUit) -Ob-otz. 
[0 2 3 0] [£jS#J 3 ~ 8 ] ^figflj 1 , 2 <>:|S|1£&# 

[0 2 3 1] - 

[*1] 



lit. 









pi + p2/q 


Mw 


i 


(A) 


100/0 


3.000 


2 


(B) 


70X30 


4.500 


3 


(C) 


40/60 


3,500 


4 


CO 


60/40 


3,800 


5 


CD) 


100/0 


2.500 


6 


(E) 


50/50 


4.000 


7 


(F) 


100/0 


3,100 


8 


(G) 


100/0 


2,500 



[0 2 3 2] 
[<fc8 5] 



(58) 



10-324748 



(A) 



(B) 



(C) 



(D) 



CE) 



CF) 



CG) 
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(SiOa/a)3iT5z- 



6. 



COOH 



— (SiOs/2>5rf5z- — (SiCWr- 



CH 2 
I 

COOH CH 2 
CN 



(SiOs^jRps - 




COOH 



— (SiO^W- — (SiOWr- 




COOH 



COOH 



{Si03/2)pJ?3J- 



I 

CH 2 
CH 2 
CN 




H.C 




CHs 
COOH 
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— \t. TfE*M4it (Po 1 ym. 1) T^Stl^^it* 
[0 2 3 4] [^jsSfisj 1 0~ 1 9] -&fi£0i]9fc:*3UT, 



[0 2 3 3] [£/£0lJ9] £/£0lJlTI»6nfctfUv- 
50g$fh7kKP75>180mll;g)!f$t, ftfe 

L/«C*< £> X^JU tf ~;i/X-^ 2 3. Ogfc&iQLfc. 
5 L»c SrST Lit <!: £3. afi@#7Wf£>n 

fc. 7-fe h>i o om ncjg^s-e-. # 



1 ~ 8 tfn^f tl^tfjtf "J 
^x-x;i/©fttoOJ;P o 1 ym. 2~lifc^fSET 

10 iOTtetttS; (Po lym. 2 ~ 1 1 ) -> 
'J 'J 

[0 2 3 5] tej£09 2 0] M*|ltH6hft#ij7 
-2 0 g$^mAA7S K2 0 0m 1 Kigfl?.;* 

U 6 CCTeP^^Kj^^-B-^:^ gl£;»eB#©^ 

... I##»6nft. Cft*ttii». 7tK>100mll: 
J&3&»U *5Ll:iJ,U agjg^. *ffi<6j*3li\ #U 
. 32 T- TC*ttSt (Pol 
ym! 1 2) TjF£n-5#iji£^rU 1 H-NMRICj: 

mf-<D7 5 %#x h + v-x^WbStl. tert-y^ 

[0 2 3 6] ^llti^n^^ij? 
-2 0gS-;/f;|,jjs;i,i7s h* 2 0 Oml IztSMZ 

DoSf8-tert-^;H7fJH3. Og^^iD 
U 6 0T:T6l$ra£j££i*fc&, £J5S»ej5> <=, B#©£ 

£ti&mm&. 7th>ioomii; 
#e>nfc#ux'-ti > Tte^ttsc (Po i 

ym. 1 3) TmZft&ffim&mL. > H-rNMRfc-J; 

[0 2 3 7] [&««2 2]^«lTj»6ftft!|('j7 
-50g§fh7th*D77>180ml 

6 t -y?;U7;Un-JH 8. 2gfc«SJnLfc. 21$^ 

*l£ffijlfg. 7-feh>l 0 0ml Hj£S¥£ti\ 

TK^ttiS (P o 1 ym. 1 4) Tj* £ n•5^8ii£;^^ 
U ' H-NMRIC«fc^$i-tff»c*iUT, ffi#^ffc£-$&« 
#;U#*->;Ugtf)7fc3i|jj?^<7)8 0 t e r t-^J|/ 

<k£ c tossed n/t. 

50 [0 2 3 8] [£fi£#J2 3] £/£0lJ 5 tf># 'J -7-£#| (,> 
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fc&ft. -&fiE^J2 2 ,i|pJ&&;£ffiT?T^. TI2^ttS: * [0 2 3 9] 
(Polym. 1 5) <Z> ^ 'J 'J * Mfc8 6] 

Polvm.l 



'^^poocH-o-cacH, \^cooh 

CHa 



pl : p2 = 80 : 20 
Mw = 4,000 



Polym.2 

^^COOCH-O- CH 2 CHa ^-^COOH 



pl : p2 = 75 : 25 
Mw = 4,000 



Polym.3 

—tSiOx&r — (SiOfvzhr — (SiCWgr- 

'^^COOCH-0-CH 3 CH 3 '^^COOH^] C^X C OOH 

CH2CH3 



pl : p3 : p2 = 50 : 25 : 25 
Mw = 4,000 



Polym.4 




pl : p2 = 70 : 30 
Mw = 3,900 

coohT > ^"^COOH 



[0 2 4 0] 



UtS 7] 
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Polvm.5 



6. 



COOCH-O-CHjCH, 

CHa 



— (SiOa,^ -<SiOvi)3- 



pi : p2 : q = 40 : 30 : 30 
Mw = 5,200 



Polvm.6 

-fSiOa/^pr 



— fSiOjittfcj- 



COOCH-O-CHjCHa 

CH2CH3 




^iO V2 )5- 



COOH ^ 
CN 



pi : p2 : q = 35 : 5 : 60 
Mw = 4,100 



[0 2 4 1] 



lit 8 8] 



Polvm.7 
-(SiOs^ ' 




— (SiOa/jfe-' 



COOCH-0-CH 2 CH 3 
CHzCHs 




pi : p2 = 80 : 20 
Mw = 3.400 



Polym.8 
HSiOazfcr 




COOCH-O-CH^Ha 
CHaCHa 





0 
I 

CH-CH3 



O 

(CH^ 

O 
I 

CH-CHa 
COO 



(SiOa;2)p5" 




OOH 



pl : p3 : p2 = 75 : 5 : 20 
Mw = 12,000 
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[0242] * * [{t 8 9 ] 

Polvm.9 



— fSiOaf^pr . — (SiOa/2>pr 




6 



COOCH-O-CHjCHa ^COOH 

CHjCHa 



pi : p2 = 80 : 20 
Mw = 4,400 



Polvm.10 

COOGH-O-CHjCHs ^COOH \* 
CH2CH3 CN 




pi : p2 : q = 20 : 30 : 50 
Mw = 4,200 



[0 2 4 3] 
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Poly m. 11 



-(SiO^ -fSiOj/^j {^iOvdr- 

& iN ■ ■ 

pi : p2 : q = 30 : 30 : 40 
Mw = 5,100 

Polvm.12 

-^SiOa,^ — {SiO a/2 )pr — (SiO^. 



^^COOCH-0-f:H,rH, ^"^COO-CIL-C-O-C-CH, ^""^V 



"COOCH-0-CH 2 CHa ^^^C00-CH 2 -C-O-C-CHs ^-"^COOH 

CH 3 

pi : p3 : p2 = 75 : 5 : 20 
Mw = 4,200 

Polym.13 

— (SiO^ -CSiO*^b- 

CX ^ (l pi : p2 = 65 : 35 

^-^COO-CH^C-O-C-CH, ^XOOH Mw = 4,250 
A CH 3 

[0 2 4 4] * * [fc9 i] 

Polvm.14 



-(SiOa/^sr — CSiCWsr 

Cl ^ CjL 

^XOO-C-CHa ^^COOH 
CH3 



pi : p2 - 80 : 20 
Mw = 5,650 



Polym.15 
HSiOw^r 




— (Si0 3/ j)5r 



CH* 
COO-C-CHj 
CH S 




COOH 



pi : p2 = 70 : 30 
Mw = 3,000 



[0 2 4 5] [£j5£0iJ2 4] jRU (3 - 1> is is >; 50 D^*->JU->JHr;**:**-9->) 



3-b Ui7DD->'j;u- 1 D'\+->;i/*;i/^>K 
^fmfJH50. Og (O. 5 4 4mol) £ h 
;i/X> 1 5 0 gK**U 7*3 o 0 g*<%£ifiTfll#l. 

*JB*&«U *^*lLT*i'iS**U *JB*» 

Jt?l/-^-l:d;OgISSLt. -^©igfiSi££2 0 Ot 

>8 0 0 g £ flD A Tjg^ I, 1 0 XfrWHtj- h 

ooog^STi/- 4 ot:-??3Nfrajja^ 10 

4 g-eftfc. f#snfc#u v-©M¥i$#7Ste3, 
o o on^t. 

[0 2 4 6] [3-J5S0IJ2 5] #'J [ (3-*)l>#*>"> 

3- hU^Do->g;u- i - 'sir w\*is)\,t> )\>#>m. 
/f;HXf^7 5. Og (0. 2 7 2mo 1 ) i->i7 ,219 
D^\^->;Uh U i7DD->5>5 9. 2g (0. 2 7 2m 
o 1 ) £ Ml>X>] 5 0 gizmmV, 7K3 0 0 g4"vi 

*2 0 o'er 2mmtiaf&L. m&vtz. i^mtf 

k KD77> 8 0 0 g4i^TS»L&'bO*. 10% 
MJ^AISttl. OOOg'vITL, 4CCT 

[ (3 -#;u#*->->^ n/\^->ju->;nrx4=- **i7- 
82. og-p»fc. »snfcJi«'jv-oaasFJ%^* 

«3, 5 0 *&, 1 H-NMR 

/50 (*;wt> T&ofc. 

[0 2 4 7] 2 6-3 1] £fi£0IJ2 5fc*3H 

T. V^D-^^MJ^DDv^Wk-o-ft^Sl ©«fc 40 

&. * 2 tcsajKtb. 

[0 2 4 8] [#AM3 2] &*«2 4ffl6ftft#'J 
V- 5 0 g5r h7th'D77>l 80ml lCj§«?£ 

SM«*©p-h;px>^;i/Ji5>B«;*iipa, 2 ot; 

TIj$L!i*m^k'-JH-rJH3. 7g, 4- 
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fc. cn*»ift. 7th>ioomi izt&mzit* * 
5Lic»STU. *2«e*bfc. #s*xfc#uv 

TfE^ttiK (Po 1 ym. 1 6) •VTjiZnzffim 
#»©#;i^*x^S©7fcSilM7©5 3Wlh + yXf 

[0 2 4 9] [-&fifc0iJ3 3~3 9] -g-fiSCT 3 2 K*51^ 

t, x^;ut'x;i,x-^SiX4-^^>^^— jv-^f 

-;UX— x;UCOftt)*3 (CP o 1 ym. 1 7 ~ 2 3 

»iH#fc:frSfcJ:DTIEjSttiC (Po 1 ym. 17-2 
3) T^$n*->U 3 'J 

[0 2 5 0] [^^J4 0] ^J*CT3 2-C#6nfc#U 
•7—2 0 gSS^^l/TfrJUATS K 2 0.0 m 1 

□ DSi-ter t-7?iH7r;H. Og£jtsi0 
U 6 0 , CT6B#P^SJS$-»fc^:. KfSffi^^Sfls:©^ 
a*US.^*»Ml,T*l OLtMFT Life til*, 
Bft:A s fl6n)i. dttSragiifg. 7th>100mll: 
JgjfcU *5LCI7U ..*a»K»a*, #»J 

#e,nft#U7-tt, TfB^ttS (Pol 
ym. 2 4).-e^£tt58tii£*b,' 1 H-NMRK«fc 

K7-©5 3xa*xh=*->x^jwtan. #;i/#*->;ug 
0**If0 5 xa*2«ffi£n, t e r t -^;u*;u# 

-Mtmit 5,%-c$>z>z.t nmtoz tut. 

[0 2 5 1], [£-j£0IJ4 1~4 7] ^-X#'jT-£-& 
WI2 5~3 1 fctt*.fc£l*Mi£#M 3 2 
K«fcOTiE5jM45£ (P o 1 ym. .2 5~3 1 ) TSStl 

[0 2 5 2] #Snfc#Uv-©*iBf±TIBiRtt5«oa 

#^F*J&*IL.T^-i>S£^U (R) f*JKtt£R#tftt£- 

[0 2 5 3] 
Hb9 2] 

(SiOa/27W 

C^coo- 

[0 2 5 4] 
[*2] 
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• COOH 



9 9 



— (SiCWp- — (SiOs/sk- — (SiOa/2)?- 





— 8££ (3a) 


P 


Q 


p/q 


Mw 


24 


(H) 


— 


100/0 


3,000 


25 


(H) 


(I) 


50/50 


5.000 


26 


(H) 


(J) 


50/50 


3,200 


27 


(H) 


(K) 


25/75 


3,400 


28 


(H) 


(K) 


50/50 


3.300 


29 


(H) 


(K) 


25/75 


3,500 


on 


(H) 


(L) 


50/50 


10.000 


31 


(H) 


(M) 


50/50 


3,300 


(H) 


(I) 


(J) 





(K) 

CN 
I 

CH 2 
CH* 
-iSiOufc- 



(L) 



CH, 

— (SiOa/sk- 



(M) 



H3C CHs 

\/ 
CH 
I 

CH, 



[0 2 5 5] 
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Poly in. 


p31 


p41 


p42 


p32 


Q 


Mw 


32 


i 16 


5.0 


53.0 


0.0 


42.0 


0.0 


12,000 


33 


17 


7.0 


53.0 


0.0 


40.0 


0.0 


15,000 


34 


18 


5.0 


53.0 


.< 0.0 


42.0 


0.0 


9,000 


35 


19 


4.8 


60.0 


0.0 


35.2 


0.0 


8,500 


36 


20 


4.8 


60.0 


0.0 


35.2 


0.0 


7,900 


37 


21 


4.8 


60.0 


0.0 


35.2 


0.0 


9.000 


38 


22 


5.0 


63.0 


0.0 


32.0 


0.0 


8500 


39 


23 


2.3 


70.0 


0.0 


27.7 


0.0 


6.000 


40 


24 


2.5 


65.0 


5.0 


27.5 


0.0 


7500 


41 


25 


15 


25.0 


0.0 


13.5 


60.0 


7,000 


42 


26 


2.4 


15.3 


0.0 


32.3 


50.0 


6,400 


43 


27 


3.0 


40.1 


0.0 


31.9 


25.0 


7,100 


44 


28 


2.7 


32.0 


0.0 


15.3 


50.0 


6.900 


45 


29 


2.0 


28.0 


0.0 


20.0 


50.0 


9,000 


46 


30 


2.0 


28.0 


0.0 


20.0 


50.0 


20,000 


47 j 


31 


2.0 


28.0 


0.0 


20.0 


r 50.0- 


7500 
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Polvm.l6~19 

— (SiOaaW — (SiOa« ^pn —iSiOu&m 



O O 



(R) H-C-CHj 

O 
I 

C2H6 



CHa CH3 

Polym.16 -CH-O-CCHzkO-CH- 



CHa CHa 

Polym.17 -CH-O^CHaCHjC^-CH- 



CH, 



CHs 



Polym.18 -GH-0-CH 2 -<^~^>-CH 2 -0-CH- 

^ /-\ ^ 

Polym.19 -CH-0-CH 2 CH|-0-C-NH-(fVNHC-0-CH 2 CH 2 -0-CH- 

o ~' d) 

10 2 5 7] Mfc9 4] 



f 
< 
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Polvm.20~ 22 

— (SiOa/sW — (SiOafzWpn- — (SiOa«W 



'i^C=0 ^i^C=0 ^^COOH 
O O 



(R) H-C-C 2 Hb 
O 

CM, 



R: 



CH3 CHs 
Polym.20 CH-O-fCH^-O-CH- 



CH, . CHs 
Polym.21 -CH-CKCHjC^OrCH- 



CH3 . CHs 

Polym^2 -CH-O-Cft-cV-CHa-O-CH- 



[0 2 5 8] t-ft 9 5] 



1 
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Polvm.23 

— (SiOsaW — (SiOa/ ^pjUptji — (SiOs/aW 



O O 

<R> <\) 



CH3 CH3 
R : -CH-0-<CH^-0-CH- 



Polvm.24 

— (SiOatfW — (SiOs/^pir- 




C= 
I 

o 
I 

<R) 



- (SiOa«)p« — (SiO«/£)p37 



:=0 i^oo ^5^0=0 



o 
I 

H-C-CH, 

O 
I 



CHs CHa 
R: -CH-O-^ah-O-CH- 



C=0 
I 

o 
I 

CH 2 
C=0 



I 



"COOH 



tO 2 5 9] 



HaC - C — CH3 
I 

CH3 
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Polvm.25~31 
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— (SiOa/sW — (Si0 3/2 ) p4i+p42 (SiOa/2)paa (SiOy^ 
^~^C=0 ^-"^C=0 ^^COOH 



I 

0 o 

1 I 

<R) H-C-CHj 

(!) 
I 

C2H5 



CH3 CHa 

R : -CH-O-CCH^O-CH- 



R': 

Polym.25 



6 

6 



Polym.26 
Polym.27~29 -CH 2 CHsCN 



R' 



Polym.30 -CH 2 CHa 



Polym.31 -CHj-CH, 



/CH3 



N 



CH3 



[0 2 6 0) immm 1 ~ 5 6 ] ±e^/««t# snfc 

*U?- (Polym. 1~3 1) *^-X#StibT 
tefflU Tt35£ (PAG. 1~7) T^^^-l-5i?^± 40 

TfEst (DRR. 1, 4) TjR*tt***?*IWB. 
&Stt<t£«&. TIBS; (ACC. 1) T«Stl«»^l*i 

h (PGMEA) C««LTU^Mf»*Bl$U. JE 
0. 2/imOr7D>S7-fM-T»a 

[0 2 6 1] fgjjgflj 1 ~- 2 7 (Polym. 1 ~ 1 5 ffi 
gj) 



f-f/^l/, 0. 3 MmCOJ^StC^b/t,, #HT> d 
<£>->'J a >->x/\ — h^U'— hSrffl^T lOOt 

T9 0W=K-i'Lt. cn&ArFl+->Yl/-f- 
ta>tt, N A = 0 . 5 5) £flj^TS3fc 
U 1 10tT9 0W-f$iU 0. 12%Cf 

4, 5(C^-T. 

gffifi^ffi : *r. !S!S (E t h) tfclcO. 2 

0«mffl7<>7>H7^-^S;l : 1 Tfl?&r -l>®7fc 
aSrS^SJfeS (Eop) iLT, C©8>ta»c*^% 



(70) 
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2 8 0) CTMSLfcc 

[0 2 6 2] §g;66ffiJ2 8-5 6 (Pol ym. 16-3 
1MB! 

?V >^U 0. 4 ym(?)J|^l:i*Lfcc #^T> Z 

(xn>tt, NSR-2005EX8A, N A = 
0. 5) Sffl^TBJtL, 1 10t:T9 0#f^-^$: 
JfcU 2. 3 8%Orh7>^7> : Er^AtHD + 
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UMLfCo gf^6, 7 (C^-f 0 

®S (E t h) ^fc 9 #K0. 2 
4 Mmca^-f >7> K7^-X$: 1 : 1 T#?»*r58S3fc 
S£S3S@ftg (Eop) £ IT, COBJteSfcdsW-a 

jtsatfmiM^tmLfe. o. 
x) ^^mmn^mmm (B*M#m. s 7 2 8 o> *c 

[0263] * 4 - 7 (OttSck 0 , #fg^tf)ft^J#<@^ 

[0 2 6 4] 
.[ft 9 7] 
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o 



((5)-& CF 3 -SO a - 

OCHjCOOC(CH3)3 



:-. ■« j. \ 

NO, 



O 1 yl 
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i40 



(PAG.l) 



(PAG.2) 



N 'I ' 



(PAG.3) 



O O 

CH,-(0 )-S-C-S-(0 ^-pHa 



(PAG.4) 



O N 2 0 
(CHa)»C- U-k 



(PAG.5) 



O N 2 0 



(PAG.6) 



H3C CH3 

O C - C O 

11 V % I (PAG.7) 
HaC-S-O-N^ ^N-O-S-CHa V ^ 

D 

o 
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CH3 CHj 

t-BuOC-CHjCHzSi-O-SiCHzCHz-COt-Bu (DRR.l) 
O CHa CH, O 



CH 3 

(CHaJsSiOCSiOnSiCCH^s 
I 

CH* 
CH 2 

COO-C(CH s ) s 



(DRR.2) 



CH3CH204HO-/OV9-/OVOCHOCH2CH3 (DRR.3) 



PHs 

,!|. 



(CH^ 

COOCHOCH 2 CH3 
CHs 



-CH 2 -CH- 




N ' -CHa-CH N 



OCH-OCzHj 
CHs / 




o 

OH 



(DRR.4) 
v/(y+w)=0.09 

tM^^i 3,ooo 



CHa 



HO-<g>~C-(o)-OH 



CHa 

CH*-COOH 



[0 2 6 6] 



[*4] 



ACC.l 
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1 




ASUsC 
:Eop 
(mj/cm 1 


(am) 


7P7 

7-r/v 


57* 
(iun) 












1 


Polym.1 
(98) 


(2) 




S -J 7^ 

7 s y 

(ai) 


PGMEA 
(600) 


4^ 


0.16 


£Jg 


5 


2 


PolynL2 
(98) 


PAG.1 
(2) 




7 * y 
(0.1) 


PGMEA 
(600) 


4.6 


0.16 


®£ 


6 


3 


Polym^ 
(98) 


PAG.1 

' (2) 




y * y 
(OJ) 


PGMEA 
(600) 


4.5 


0.16 




7 


4 


Polym.4 
(98) 


PAG.1 
(2) 




h y y^A/ 

(0.1) 


PGMEA 
(600) 


5.0 


0.18 


®E 


7 


6 


PoIyiilS 
(98) 


PAG.1 
(2) 






PGMEA 
(600) 


4.6 


0.16 


ft& 


6 


6 


Polym.6 
(98) 


PAG.1 

(2) 




h y t^/i/ 

T 5 V 
(0.1) 


PGMEA 
(600) 


4j0 


0.18 


®& 


5 


7 


Polym.7 
(98) 


PAG.1 
(2) 




h y 
7 s ^ 

(0.1) 


PGMEA 
(600) 


AS 


0.16 




4 ' 


8 


BolynL8 
(98) 


PAG.1 
(2) 




h y 7* as 

75 y • 

(0.1) 


PGMEA 
(600) 


4.7 


0.16 






9 


Polym.9 
(98) 


(2) 




y -J** 

7 s y 

(0.1) 


PGMEA 
(600) 


4.7 


0.16 




5 


10 


Pblym.10 
(98) 


PAG.1 
(2) 




y * 1/ 
(OJ) 


PGMEA 
(600) 


4.7 


0.16 




6 


11 


Piolym.ll 
(98) 


PAG.1 

• (2) 




h y t^a* 

(0.1) 


PGMEA 
(600) 


4.0 


0.16 




6 


12 


Pblym.12 
(98) 


PAG.1 
• (2) 




h >j7f/l/ 
T 5 X 

(an 


PGMEA 
(600) 


4JB 


0.18 




8 


13 


Pblym.13 
(98) 


PAG.1 
(2) 




h y^T-A* 
r $ >' 
(0.1) 


PGMEA 
(600) 


5J5 


0.18 


9m 


.10 "« 


14 


Pblym.14 

(98). 


PAG.1 

(2) 




y t^a* 

(0.1) 


PGMEA 
(600) 


7.0 


0.18 




8 


15 


Pblym.15 
(98) 


PAG.1 
(2) 




> yr^/i/ 

T -5 X 
(0.1) 


PGMEA 
(600) 


12, 


0.18 




9 



10 2 6 7] 



(74) 4#Bf)¥ 10-324748 

145 146 



1 


assart : ladut (^& : msm: , 


{£& 


w 


^D7 
74 At 


X 

(nm) 


*<— x 




mm 
mm 




«Htit 


:Eop 
(mj/cm 


16 


Polym.l 
(98) 


PA02 
(2) 






PGMEA 
(600) 


5.1 


0.17 




5 


17 


Folym.1 
(98) 


PAG.3 
(2) 






PGMEA 
(600) 


12 ' 


0.17 




7 


18 


Polym.l 
(98) 


PAG.4 

(2) 






PGMEA 
(600) 


8.5 


0.17 




7 

r 


19 


Polym.l 
(82) 


PAG.1 

(2) 


DRRl 
(16) 




PGMEA 
(600) 


4.7 


0.17 


>*27C> 


7 


20 


Polym.1 
(82) 


PAG.1 
(2) 


DRR2 
(16) 




PGMEA 
(600) 


4.7 


0.17 




• 7 


21 


Polvm.l 
(98) 


PAG.1 

(2) 




h 

ji/T 5 y 
(0.1) 


PGMEA 
(600) 


5J5 


0.16 




'A 


22 


Polym.l 
(98) 


PAG.1 
(2) 




uij K y 
(0.05) 


PGMEA 
(600) 


1 


0.18 




1 10 


23 


Folym.1 
(82) 


PAG.1 

* (2) 


DRRl 
(16) 


(0.05) 


PGMEA 
(600) 


13 


0.18 




.9 


24 


PolynLl 
(98) 


PAG.1 

, (2) 




(0.1) 
(0.05) 


PGMEA 
(600) 


6-5 


0.16 


®£ 


6 


25 




PAG.7 

(2) 






PGMEA 
(600) 


4.7 


0.17 




7 


26 




PAG.7 
(2) 


DRR3 

(4) 




PGMEA 
(600) 


12.5 


0.17 




;■ 7 J 


* 

27 


Polym.1 
(80) 


PAG.7 

(2) 




jut,* y 
(0.1) 


PGMEA 
(600) 


5 


0.17 




:/4 



A(x.i*o^msa^3ta v: 



[0 2 6 8] * V •/.. [^6] 



(75) 10-324748 
147 148 



m 


htm assart : w&t : m&mi 


J& & 
:Eop 
(ml/cm 1 ) 




J 7 

4 to 










* m 


28 


Polym.16 
kSU) 


PAG.1 

uy 






PGMEA 

V.DUU; 


4.5 


O20 




29 


Polym.17 

Ton'* 

(80) 


PAG.1 
(2) 






PGMEA 

tbuo; 


4.6 * 


O20 




30 


Polym.18 
v8o; 


PAG.1 
(2; 






PGMEA 


4.5 


0.20 




31 


Polym.19 
(80) 


PAG.1 . 
(2; 


■» 




PGMEA 
(600) 


5.0 


O20 




32 


Polym.20 
(80) 


PAG.1 
(2) 






PGMEA 
(600) 


4.6 


O20 




33 


Folym.21 
(80) 


PAG.1 

(2; 






PGMEA 
(600) 


5J5 


022 




34 


Polym.22 
(80) 


PAG.1 
(2) 






PGMEA 
(600) 


4.9 


*O20 




36 


Polym^3 
(80) 


PAG.1 
(2) 






PGMEA 
(600) 


4.7 1 . 


O20 ' 




36 


Polym24 
(80) 


(2; 




; 


PGMEA 
(600) 


4.7 . 


v O20 




37 


Polym^5 
(80) 


PAG.1 
(2) 






PGMEA 
(600) 


4.7 


O20 




38 


Polym.25 
(80) 


PAG.1 
(2) 






PGMEA 
(800) 


4,8 


0.20 


°:«w- 


39 


Polym^7 


PAG.1 

\4) 






PGMEA 


4.8 


O20 


■•■'Sw 


40 


PolW28 
(80) 


PAG.1 
(2) 






PGMEA 
(600) 


5J5 




'•'§«» 


41 


Polym.29 
(80) 


PAG.1 
(2) 






PGMEA 
(600) 


10.0 


O20 _ 


•T«w- ' 


42 


Polym.30 
(80) 


PAG.1 
(2) 






PGMEA 
(600) 


5.1 


O20 




43 


Polym^l 
(80) 


PAG.1 
(2) 






PGMEA 
(800) 


5^ 


0.20 


mm 



[0 2 6 9] 30 



(76) 



0-324748 



149 



150 







m ft 


(A m) 


yt>7r 










& & 


:Eop 
(mj/cm 1 ) 




Polym.16 
(80) 


PAG.2 
C2) 






PGMEA 
(600) 


5.1 


0.20 






Polym.16 
(80) 


PAG.3 
(2) 






PGMEA 
(400) 


7.5 


0l22 




/(A 


Polym.16 
(80) 


PAG.4 

(2) 






PGMEA 
(600) 


8-5 


022 






Polym.16 
(80) 


PAG.l 
(2) 


DRR.1 




PGMEA 
(600) 


4.7 


0.20 > 






Polym.16 
(80) 


PAG.l 
(2) 


DRR2 


- 


PGMEA 
(400) 


4-7 


0.20 > 




49 


Polym.16 
(80) 


PAG.l 
(2) 


- 


> 


PGMEA 
(600) 


60.0 


020 > 




60 


Polym.16 
(80) 


PAG.l 

(2) 


- 


fcTo »J K> 
(005) 


PGMEA 
(600) 


&0 


0.22 


mm 


61 


Pohrm.16 
(80) 


PAG.l 


DRR.1 


+y yy 

(O05) 


PGMEA 
(600) 


6L5 


0.22 




52 


Polym.16 
(80) 




- 


k: *\ V " 5* 


PGMEA 
(600) 


11.0 


0.20 > 


mm 


53 


Polym.16 
(80) 


PAG.l 
(2) 




)• 'J 

7:> 

«U> 


PGMEA 
(600) 


in ft 




*E7I> 


54 


Polym.16 
(80) 


PAG.5 

C2) 






PGMEA 
(600) 


4.7 


0.17 




65 


Polym.16 
(80) 


PAG.6 

. (2) 






PGMEA 
(600) 




ai7 


®& 


66 


POlym.16 
(80) 


PAG.6 

. (2) 


DRR.4 

(4) 




PGMEA 
(600) 


12 


0.17, 





[0 2 7 0] 7] yiJa>")iA-i:TBl/ 

y^hTOttt, OFPR8 0 0 (^SJEfrftttfi) .* 
2. 0 Mm^JPSKSMfU 2 0 O.X:T 5»WJp}»b, 

U^h«»*±iEtP«^ffiT^0. 3 5MmOJP 

«9I #.<0»«*B»* CI £ tt 

[0 2 7 1] ¥fT¥«§*X/1y*x^>^§£ 

ofco TIl/^HM^f>^aj*ti 5 0nm/ 
m i nT»5(0l:»U hllte 1 5 nm/m i 

#[yvX HHcBbnT^3&:lJ«»©TII/5;x MKtt 
*£fc«fteU lMmtt±^SS©2II/y7M^- 

tf^SSS : 50sccm, # XiE : 1 . 3 P a , 
r f^7-: SOW, dc/H7X:4 5 0V 

[0 2 7 2] [%JK0y5 8] y'j3>«5XA-i:TSl/ 
^httfitLT, OFPR 8 0 0 («]K«ftttK) £ 
2. OMmOSSCi^U 2 0 0t:T5^Mb> 
WftS-frfc. :©TBUy^ MB£±lCj|J60!J 2 8Tffl^ 



»STJ6*U'^U^?Lfc. *rarFX+y7 

[0 2 7 3] Wr¥ffiS*/ , <2/*X.;/5 L >£? r « 
BTK*^X$X^^^>h^XcbLTX-;5 1 >i/*ff 
ofeo T® 1/yX MR®Xy?>jfaMEft<i 5 0 nm/ 
m i ntSSCC^l, *l/yX h^te3 n m/m i n 
KTT*oft, i 5»wiyf>m:ti: < i:,tt 
U'>*X MCIfentt^^^^TIl/yX M&te55 
£Kr8£:U 2 Mm^±<£/P2<7)2JSl/:yX h/t^-> 
« ffi^ttfc, ^xu/^^^jyTJCTK-To 
: 50sccm, # XjE : 1 . 3 P a , 
r f : 5 0 W, dc/H7X: 4 5 0V 

[0 2 7 4] frlZ, ±B*Jfc«l, 6, 19, 21(^1/ 

K18j65£G>1J---:7^ y-;UE 1 0 0 4 (B«ft^I« 
(tt) fi) ^ftOO. 0 5SS%<h^-2>«t^tC^JjPb 

50 2 OA (U*> («) ■) SflfJflU 4 0t:«??fC<fc^ 



' tf (77) <|#BB¥ 10-324748 

151 152 
JJ0j£H&-C©O. 3 «mHiiOA-T-f X\Z~0 [0 2 7 6] 

^Tt^-Lt. [3? 8] 

[0 2 7 5] 
[it 9 9] 

-9"- 7 4 J-JVE 10 0 4 

(CH,CH 2 0)„,-H 
CHsv ? /CHa 

(CH2CH 2 0)„-H 

m" + n" =3.5 





JEW* M/mD 








1 


5 


30 


7 




6 


6 


35 


6 


0J 


19 


6 


25 


6 




21 


5 


21 


6 



7d> h^— -j<om& 



mmwm ±# mq (72)^^^ guj n 

(72)fgBJ3# £;£ ^exc 



